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ABSTRACT 


Specimens of the hermit crab genus Pagurus, primarily from the Meiring Naude cruises 
of 1982-1986, have prompted a review of south-eastern South African species assigned to the 
genus. Pagurus barnardi Forest has been re-examined, based on the type material, 1.e., 
Barnard’s ‘Incertae sedis’. This species has proved to be synonymous with Pagurus liochele 
(Barnard). The presence of Pagurus cuanensis Bell in the Western Indian Ocean has been 
verified and is formally acknowledged as the senior subjective synonym of Pagurus placens 
(Stebbing). 

Pagurus spinulentus as interpreted initially by Stebbing and later by Barnard, not 
Pagurus spinulentus (Henderson), has been found to be conspecific with Pagurus prideaux 
Leach; however, Henderson’s P. spinulentus has proved to bear considerable similarities with 
P. cavicarpus (Paul’son) reported here for the first time west of the Red Sea. The range of 
Pagurus liochele is extended to off Whale Rock, Transkei. A new species resembling the 
West African species, Pagurus souriei (Forest) and Pagurus gordonae (Forest), is described 
from KwaZulu-Natal. A key to the regional species of Pagurus is presented. Stebbing’s 
Pagurus deprofundis has been redescribed from the holotype. This species has recently been 
transferred to the genus Propagurus McLaughlin & de Saint Laurent. 
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INTRODUCTION 


Since the early accounts of South African species of Pagurus Fabricius, 
1775 (reported as Eupagurus Brandt, 1851), by Stebbing (1910, 1920, 1924) 
and Odhner (1923), there have been elements of uncertainty about the true 
identities of the local species of the genus, particularly those occurring in the 
littoral and deeper waters off the south-eastern coast. For example, Barnard 
(1950) reported the occurrence of eight species of Pagurus (as Eupagurus) and 
one ‘Incertae sedis’ in South African waters, of which four were present off 
the southern Indian Ocean coast. Although Barnard concurred with Odhner 
(1923) that Balss’ (1912) Pagurus pollicaris var. alcocki (Balss, 1911) deserved 
full specific rank, he omitted Odhner’s (1923) Pagurus variabilis (= P. mbizi 
(Forest, 1955); not P. variabilis (A. Milne Edwards & Bouvier, 1892)), 
P. triangularis (Chevreux & Bouvier, 1892), and P. cuanensis Bell, 1845 (as 
Eupagurus cuanensis Thompson), from his key to the South African species for 
‘lack of comparative material and literature’. Barnard (1950) was ‘inclined to 
suspect’ that Odhner’s (1923) P. cuanensis really represented Pagurus placens 
(Stebbing, 1924). 

Forest (1955) addressed some of the questionable identifications and/or 
descriptions of Stebbing (1920, 1924), Odhner (1923), and Barnard (1950) in 
his monograph of the pagurids from the west coast of Africa. Specifically, 
Forest (1955) compared specimens of the South African taxon attributed first by 
Stebbing (1910) to Eupagurus tristanensis Henderson, 1888, and subsequently 
by Stebbing (1920) and Barnard (1950) to Pagurus spinulentus (Henderson, 
1888), with the holotype of the latter, and concluded that Stebbing’s (1920) and 
Barnard’s (1950) taxon was not conspecific with either of Henderson’s taxa. 
However, Forest (1955: 106) noted the marked resemblance between the South 
African taxon and Pagurus prideaux Leach, 1815 (as Eupagurus prideauxi), and 
emphasized the need for detailed examinations of more specimens from south- 
eastern South Africa. 

Forest (1955) also noted that Eupagurus zebra Henderson, 1893, reported 
from South Africa by Balss (1912), Stebbing (1920) and Barnard (1950), prob- 
ably represented a species of Pylopaguropsis Alcock, 1905. Henderson’s (1893) 
taxon was formally transferred to Pylopaguropsis by McLaughlin & Haig 
(1989); however, these authors were unable to locate Stebbing’s (1920) speci- 
mens. Based on Stebbing’s reference to ‘. . . slenderness of the second and third 
peraeopods . . .’, McLaughlin & Haig (1989) considered Stebbing’s (1920) 
taxon ‘incertae sedis’. The presence of Pylopaguropsis zebra in south-eastern 
Africa has since been confirmed (e.g., McLaughlin 1997b (printer’s spelling 
error as Pylopagurosis)). 

Both of Stebbing’s (1924) species, Pagurus placens and P. deprofundis 
(Stebbing), were based on single specimens; however, two additional speci- 
mens, presumably of P. placens, collected later near the type locality, permitted 
Barnard (1950) to redescribe the species, and to make one of those specimens 
available for Forest’s (1955) subsequent examination. Forest (1955: 106) found 
considerable agreement between this specimen and Pagurus cuanensis (reported 
as Eupagurus cuanensis Thompson), but indicated that if certain differences in 
ornamentation of the chelipeds were found in additional South African 
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specimens, Pagurus placens might be considered a geographical variety of 
Pagurus cuanensis. None the less, Forest (1955: 114) included Stebbing’s taxon 
in his synonymy of P. cuanensis. Forest also pointed out the need for a more 
thorough description of P. deprofundis, still represented only by the holotype. 
Although Forest (1966) did not include P. placens in his synonymy of P. cuan- 
ensis, he reported that P. cuanensis had a very extended distribution from Nor- 
way to South Africa ‘ou il a été signalé sous le nom d’Eupagurus placens 
Stebbing’ (Forest 1955: 116). Kensley (1981) listed the South African distri- 
bution of P. cuanensis as False Bay to Port Elizabeth, and that of P. placens as 
False Bay to Knysna. Ingle (1993), without comment, cited Pagurus placens 
as a synonym of P. cuanensis, and was followed in this action by Sandberg & 
McLaughlin (1998), although none of these authors examined Stebbing’s (1924) 
species. 

The type specimens of Barnard’s (1947) Pylopagurus liochele were 
re-examined by McLaughlin (1988). The absence of paired first pleopods in the 
female of this species caused McLaughlin (1998) to reassign Barnard’s (1947) 
species to Pagurus. Forest (1966), in discussing the similarities of a group of 
Closely allied western African Pagurus species, proposed the name Pagurus 
barnardi for Barnard’s (1950) ‘Incertae sedis’ specimens. Therefore, depending 
upon the accuracy of Forest’s (1955), Ingle’s (1993) and Sandberg & 
McLaughlin’s (1998) synonymy of P. placens with P. cuanensis, the number of 
Pagurus species occurring in south-eastern South Africa could be expected to 
number five or six, despite the questionable identity of Stebbing’s (1920) and 
Barnard’s (1950) P. spinulentus. 

Kensley (1981) defined southern Africa as the area extending from 
Moçâmedes on the west coast to Mozambique on the east coast. However, for 
the pagurid fauna, at least, the northern limit along the Atlantic coast lies 
between Lüderitz and Walvis Bay, which corresponds with Barnard’s (1974) 
geographical limit for the Mollusca. With the exclusion of Angola, Odhner’s 
(1923) species, other than P. cuanensis, have not been considered in this report, 
nor has Pagurus dartevellei (Forest, 1958b), collected by Kensley & Penrith 
(1973) from Moçâmedes. 

We have recently had the opportunity to examine a small, but very import- 
ant, collection of pagurids housed at the University of Transkei, Umtata, which 
has provided the data necessary to address the true identities of the Pagurus 
species of south-eastern South Africa. This collection contains specimens of 
all but one of the species of Pagurus discussed herein, including P. cuanensis, 
P. liochele, and P. spinulentus sensu Stebbing (1920) and Barnard (1950). 
A species closely allied to P. souriei (Forest, 1952) and P. gordonae (Forest, 
1956) is described as Pagurus emmersoni sp. nov. Pagurus cavicarpus 
(Paul’son, 1875) is represented in samples collected off KwaZulu-Natal. One 
immature male specimen can, for the present, only be described as Pagurus sp.; 
however, it does not appear to be conspecific with any other known regional 
species. Until very recently (McLaughlin & de Saint Laurent 1998), Pagurus 
deprofundis was known only from its holotype, which is redescribed herein. 
These authors reassigned it to their newly established genus Propagurus 
McLaughlin & de Saint Laurent, 1998. Seven Pagurus species would have been 
documented for south-eastern South Africa had P. barnardi not proved to be 
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synonymous with P. liochele. Diagnoses, redescriptions, or full descriptions 
and illustrations are provided for all of these taxa, together with a key to the 
regional species of Pagurus. 


MATERIALS AND METHODS 


Collections and museums. Much of the University of Transkei material used 
in this study represents part of the pagurid fauna collected during cruises of the 
R.V. Meiring Naude, 1982-1986. It has been supplemented by Stebbing’s type 
specimen of Pagurus deprofundis from The Natural History Museum, London 
(NHM), three of Barnard’s (1950) ‘Incertae sedis’ specimens (= syntypes 
of P. barnardi) from the South African Museum, Cape Town (SAM), and 
specimens from the University of Cape Town Ecological Survey, now in the 
collections of the South African Museum and Muséum national d’Histoire 
naturelle, Paris (MNHN). Specimens of Pagurus spinulentus sensu Stebbing and 
Barnard from the South African Museum and the Muséum national d’Histoire 
naturelle have been compared with the type specimens of Pagurus tristanensis 
and P. spinulentus from The Natural History Museum, and with specimens of 
Pagurus prideaux from the Zoological Museum Amsterdam (ZMA), and one 
from the authors’ personal reference collection (PMcL). 

Thorough searches of the collections of both The Natural History Museum 
and the South African Museum failed to locate the type specimen of Pagurus 
placens; however, the two ‘typical’ specimens from the South African 
Museum that were compared by Barnard (1950) and Forest (1955) have been 
re-examined. Odhner’s P. cuanensis has been borrowed from the Swedish 
Museum of Natural History (SMNH). The identity of specimens resembling 
Pagurus cavicarpus (Paul’son, 1875) has been confirmed by comparison with a 
specimen of this species from the Red Sea borrowed from the National Natuur- 
historisch Museum, Leiden, The Netherlands (RMNH), and with NHM 
specimens from the John Murray Expedition identified by Thompson (1943) as 
Pagurus carpoforaminatus (Alcock, 1905), a junior synonym of the former 
according to Lewinsohn (1969). Comparative material of P. cuanensis has come 
from the Muséum national d’Histoire naturelle and PMcL’s reference 
collection. All borrowed specimens have been returned to their museums of 
origin; the type material of Pagurus emmersoni sp. nov. has been deposited in 
the South African Museum and Muséum national d’Histoire naturelle. Rep- 
resentative specimens of the other species from the Meiring Naude cruises have 
been deposited in the collections of the Muséum national d’Histoire naturelle, 
National Museum of Natural History, Smithsonian Institution (USNM), National 
Natuurhistorisch Museum, South African Museum, The Natural History 
Museum, and PMcL’s personal collection. 

Illustrations. Drawings were made using a Wild M-5 dissection microscope 
with camera lucida attachment. 

Measurements. One measurement, shield length, given in parentheses, and 
measured from the tip of the rostrum, or midpoint of the rounded rostral lobe, 
to the midpoint of the posterior margin of the shield, provides an indication of 
specimen size. 
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Terminology. Terminology used in the diagnoses and descriptions generally 
follows that of McLaughlin (1974), with the exception of the fourth pereopod 
(after McLaughlin 1997a) and telson (after McLaughlin & Forest 1997). 


DESCRIPTIONS 


Family Paguridae Latreille, 1802 


Genus Pagurus Fabricius, 1775 


Cancer Linnaeus, 1758: 625 (in part). 

Pagurus Fabricius, 1775: 410 (in part). 

Eupagurus Brandt, 1851: 105 (in part). 

Bernhardus Dana, 1851: 267 (in part). 

non Pagurus Berthold, 1827: 255 (nomen nudum). 

non Pagurus Fabricius sensu Dana, 1851: 267 (= Dardanus Paul’son, 1875). 


Type species. Cancer bernhardus Linnaeus, 1758 (as defined by lectotype 
selection by Forest & Holthuis 1955: 312; specimen figured by Swammerdam 
1737, pl. 2 (fig. 1)). Gender masculine. 


Diagnosis 

Eleven pairs of biserial gills (cf. McLaughlin & de Saint Laurent 1998). 
Rostrum variable. Ocular acicles simple, bifid or multifid. Ischium of third 
maxilliped with crista dentata well developed and one or more accessory teeth. 
Sternite of third maxillipeds unarmed or armed. Chelipeds generally very 
unequal, right usually appreciably larger. Dactyls of ambulatory legs commonly 
with spinose ventral margins. Sternite of third pereopods with variably shaped 
anterior lobe. Fourth pereopods usually semichelate, with one to several rows 
of scales in propodal rasp. Fifth pereopods usually chelate, occasionally 
semichelate. Sternite of fifth pereopods variable. 

Coxae of fifth pereopods generally symmetrical in both sexes. Males with 
paired gonopores; no well-developed sexual tubes; no paired pleopods, usually 
with 3 or 4 unpaired left pleopods, rarely without unpaired pleopods. Females 
usually with paired gonopores; no paired pleopods, usually 4 unpaired left pleo- 
pods, rarely only 3. Abdomen usually spirally twisted, rarely straight. Uropods 
most commonly asymmetrical, occasionally symmetrical. Telson typically with 
mediolateral indentation, indistinctly delineating anterior and posterior regions; 
posterior region frequently separated into distinct lobes by well-developed 
median cleft, with terminal margins rounded, straight or oblique. 


Pagurus cavicarpus (Paul’son, 1875) 
Fig. 1A-C, E-I, K 


Eupagurus cavicarpus Paul’son, 1875: 91, pl. 12 (fig. 3-3a); 1961: 97, pl. 12 (fig. 3-3a). 
Nobili, 1906: 123. Riddell, 1911: 261. Ramadan, 1936: 4 (list). 

Eupagurus carpoforaminatus var. nephromma Alcock, 1905: 131, ?not pl. 11 (fig. 4-4a) (see 
remarks). 
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Eupagurus carpoforaminatus: Thompson, 1943: 425 (in part) (see remarks). 

Pagurus cavicarpus: Gordan, 1956: 327 (lit). Lewinsohn, 1969: 61 (in part), fig. 10. 

non Eupagurus carpoforaminatus Var. nephromma: Terao, 1913: 370 (= Pagurus megalops 
(Stimpson, 1858)). 


Material 


Pagurus cavicarpus. RMNH, 1 ¢ (4.7 mm); Red Sea. Aqaba, Jordan, 
collected by H. Schumacher. USNM 276077, 1 6, 1 F (3.0, 2.2 mm); vicinity 
of Kosi River mouth, Meiring Naude Stn ZA2, 26°56’S 32°54.7’E, 50 m, 
6 June 1987. RMNH, 1 à, 1 ovigerous © (2.4, 2.9 mm); vicinity of Kosi River 
mouth, Meiring Naude Stn ZA2, 26°56’S 32°54.7’E, 50 m, 6 June 1987. 
PMcL, 1 4 (3.2 mm); off Kosi River mouth, Meiring Naude Stn ZA3, 
26°54.8’S 32°54.6’E, 6 June 1987. NHM 1997.726-727, 1 6, 1 2 (3.3, 
2.5 mm); off Kosi River mouth, Meiring Naude Stn ZAS, 26°54.7’S 32°55’E, 
45 m, 6 June 1987. SAM-A43223, 2 4, 1 © (2.4-3.7 mm); off Kosi River 
mouth, Meiring Naude Stn ZA23, 26°54.1’S 32°54.8’E, 50 m, 8 June 1987. 
PMcL, 1 ovigerous © (3.2 mm); off Boteler Point, Meiring Naude Stn ZB3, 
27°12’S8 32°54.2’E, 50 m, 6 June 1987. MNHN Pg5518, 1 & (2.9 mm); 
Meiring Naude Stn ZG1, 27°26.2’S 32°44.2’E, 55-60 m, 3 June 1987. 
SAM-A43406, 1 & (4.7 mm), off KwaZulu-Natal, Stn NAD 87W, 29°10’S 
31°37’E, 43 m, 29 July 1964. SAM-A43404, 1 3 (6.6 mm), off KwaZulu- 
Natal, Stn NAD 8N, 29°53.6’S 31°04.6’E, 38 m, 16 May 1958. SAM- 
A43405, 2 & (3.3, 3.3 mm), off KwaZulu-Natal, Stn NA 18V, 29°58’S 
31°02’E, 49 m, 12 August 1958. 

Pagurus carpoforaminatus sensu Thompson, 1943. NHM 1952.6.17.72-78, 
3 8, 2 ovigerous ? (3.2-4.1 mm); South Arabian coast, John Murray 
Expedition, H.E.M.S. Mabahiss Stn 45, 18°03’300N 57°02’300E, 38 m, 
29 October 1933. NHM 1952.6.17.72-78, 1 & (4.4 mm); Stn 53, 19°22’360N 
57°53’000E, 13.5 m, 2 November 1933. 


Diagnosis 

Shield slightly broader than long. Rostrum usually broadly rounded, not 
produced beyond level of lateral projections. Ocular peduncles broadest at bases 
of corneas; approximately equal to length of antennal peduncles, but reaching 
only to approximately mid-length of antennular peduncles; corneas somewhat 
dilated; ocular acicles triangular. Antennal peduncles with anterolateral distal 
angles of second segments extending to distal half of fourth peduncular segment, 
but not reaching distal margin; acicle reaching to or beyond mid-length of 
ultimate peduncular segment, but usually not reaching distal margins of corneas. 

Chelipeds with numerous distinctly plumose setae, but not masking armature 
and not appreciably more dense on ventral surfaces and margins of meri. Right 
cheliped moderately slender; dactyl with row of spines on dorsomesial margin; 
palm with row of teardrop-shaped spines on dorsomesial margin, medianly 
elevated dorsal surface similarly armed and set off by longitudinal grooves 
mesially and laterally; carpus with row of spines on dorsomesial margin, dorsal 
surface with several rows of spines, ventral surface usually, but not always, 
with distinct foramen centrally near distal margin. Left cheliped appreciably 
shorter than right; palm with single or double row of spines on dorsolateral 
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Fig. 1. A-C, E-I, K. Pagurus cavicarpus (Paul’son, 1875), 6 (3.2 mm) from Meiring 
Naude Stn Z3 (PMcL). D, J, L. Pagurus spinulentus (Henderson, 1888), holotype ¢ 
(8.7 mm) from Challenger Stn Tables Island (NHM 88.33). A. Shield and cephalic 
appendages. B. Chela and carpus of right cheliped (dorsal view). C-D. Carpus of right 
cheliped (ventral view.). E. Chela and carpus of left cheliped (dorsal view). F. Carpus of 
left cheliped (ventral view). G. Right second pereopod (lateral view). H. Left third 
pereopod (lateral view). I-J. Anterior lobe of sternite of third pereopods. K-L. Telson. 
Scales I-K, 1.0 mm; A, 2.0 mm; B-C, E-H, L, 3.0 mm; D, 10 mm. 
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margin and additional double or triple row on elevated dorsal midline; carpus 
with row of strong spines dorsally, ventral surface usually, but not always, with 
distinct foramen or circular depression. Ambulatory legs with dactyls appreci- 
ably longer than propodi; dorsal margins of propodi and carpi each with row of 
spines; meri of second pair with spinose dorsal and ventral margins. 

Males with 4 unpaired uniramous or unequally biramous left pleopods. 
Telson with faint, partial transverse suture indicating division into anterior and 
posterior portions; terminal margins of posterior lobes each with row of strong 
corneous-tipped spines extending on to lateral margins. 


Redescription 


Shield (Fig. 1A) usually slightly broader than long; anterior margin concave 
between rostral lobe and lateral projections; lateral margins each distinctly 
notched to produce small raised lobe; posterior margin roundly truncate. 
Rostrum obsolete or broadly rounded, not produced beyond level of strongly 
developed lateral projections. Lateral projections triangular, with small 
marginal or submarginal spine. 

Ocular peduncles 0.80 to as long as shield; moderately slender basally, but 
broad at bases of slightly to considerably dilated corneas, 1 or 2 distinct tufts 
of setae dorsomesially. Ocular acicles triangular, moderately slender, termin- 
ating subacutely and with prominent submarginal spine; separated basally by 
0.50-0.75 basal width of one acicle. 

Antennular peduncles over-reaching distal margins of corneas by 0.50-0.95 
length of ultimate segment. Ultimate and penultimate segments glabrous or with 
only 1 or 2 short setae. Basal segment with prominently produced distolateral 
subacute lobe; small spine on distolateral margin of statocyst lobe. 

Antennal peduncles over-reaching distal margins of corneas very slightly to 
nearly 0.18 length of ultimate segment. Fifth and fourth segments each with few 
scattered setae. Third segment with small spine on ventrodistal margin, at least 
partially obscured by long setae. Second segment with dorsolateral distal angle 
produced, reaching mid-length of fourth segment, terminating with simple or 
very small bifid spine, mesial margin unarmed or with 2 or 3 spinules; dorso- 
mesial distal angle with strong spine. First segment with dorsolateral distal 
margin unarmed or with small spinule, ventrolateral margin produced into very 
prominent spine. Antennal acicle reaching approximately to mid-length of 
ultimate peduncular segment; with terminal spine partially obscured by tuft of 
setae; mesial surface with few tufts of setae. 

Ischium of third maxilliped with 1 accessory tooth on moderately short 
crista dentata. Sternite of third maxillipeds with spine on either side of midline. 

Right cheliped appreciably larger than left, chela often more slender than in 
illustrated male (Fig. 1B); dactyl overlapped by fixed finger, but separated by 
slight hiatus; cutting edges of both with calcareous teeth. Dactyl slightly shorter, 
equal to, or slightly longer than palm; dorsal surface flattened, with covering of 
rather closely-spaced, low, somewhat teardrop-shaped spines at least from mid- 
line mesially and including dorsomesial margin, sometimes extending to tip; 
dorsomesial margin also with numerous short plumose setae; mesial face not 
distinctly delimited; ventral surface with few low tubercles and 1 or 2 rows of 
short plumose setae. Palm approximately equaling length of carpus; dorsomesial 
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margin slightly elevated, with 2 or 3 rows of regular and teardrop-shaped 
spines, extending somewhat on to mesial face, medially elevated dorsal surface 
armed with numerous teardrop-shaped spines and set off by distinct longitudinal 
groove mesially and fainter longitudinal groove laterally; dorsolateral margin 
not delimited, but rounded lateral surface armed with irregular rows of short, 
thick, tuberculate or teardrop-shaped spines extending nearly to tip of fixed 
finger; dorsal surface of fixed finger covered, but not densely, with tuberculate 
spines; ventral surface of fixed finger with short tufts of plumose setae. Carpus 
(Fig. 1B-C) approximately same length as merus; dorsodistal margin with few 
to several small to moderately strong spines or spinose tubercles; dorsomesial 
margin with almost double row of prominent spines, frequently separated by 
generally smooth longitudinal strip from remainder of spinose dorsal surface; 
dorsolateral margin not delimited, lateral face with similar tuberculate 
or teardrop-shaped spines and tufts of plumose setae; mesial face with 
few teardrop-shaped spines and scattered short plumose setae; ventral surface 
with flattened but still somewhat teardrop-shaped tubercles and usually, but not 
always, with distinct median foramen; ventromesial and ventrolateral margins 
spinose and setose. Merus with several small spines on dorsodistal margin, 
dorsal margin with short transverse spinulose ridges and plumose setae; lateral 
face with some transverse spinulose ridges and plumose setae, mesial face with 
plumose setae; ventromesial margin with nearly double row of small scale-like 
blunt or subacute spines, ventral surface with few similar spines, sometimes 
partially obscured by plumose setae; ventrolateral margin with scale-like blunt 
spines becoming more acute distally. Ischium with row of very small subacute 
spines or tubercles on ventromesial margin; ventrolateral distal angle with small 
but prominent acute spine. 

Left cheliped (Fig. 1E) reaching only slightly beyond mid-length of palm of 
right cheliped; dactyl strongly overlapped by fixed finger. Dorsomesial margin 
of dactyl with tufts of plumose setae, dorsal surface with row of spinules reach- 
ing nearly to tip; cutting edge with row of corneous teeth concealed by tufts of 
plumose setae. Palm half or slightly less than half length of carpus; dorsal 
surface with broad strongly elevated median ridge not extending on to fixed 
finger, dorsal midline with double to triple row of acute or subacute, teardrop- 
Shaped spines proximally, becoming single row distally and extending on to 
fixed finger but not reaching tip; dorsal surfaces laterad and mesiad of raised 
median ridge each with small spines, much more numerous laterally, dorso- 
lateral margin with generally double row of regular or teardrop-shaped small 
spines, not extending to tip of fixed finger and accompanied by tufts of plumose 
setae; dorsal surface of fixed finger somewhat flattened and with numerous 
teardrop-shaped small spines, cutting edge with row of small calcareous teeth, 
generally concealed by tufts of plumose setae; ventral surfaces of dactyl, fixed 
finger and palm with tufts of plumose setae. Carpus (Fig. 1E-F) slightly shorter 
than merus, subtriangular; dorsal surface with row of acute spines laterally; 
lateral and mesial surfaces with low protuberances and tufts of plumose setae; 
ventral surface with numerous flattened, scale-like tubercles and usually, but not 
always with, median foramen or circular depression. Merus with 2 or 3 spines 
on dorsodistal margin, dorsal surface with few short transverse ridges and tufts 
of plumose setae; mesial face with scattered plumose setae, ventromesial margin 
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crenulate or with row of subacute spines; ventral surface With numerous blunt 
tuberculate spines, partially obscured by tufts of plumose setae; ventrolateral 
margin with row of low tuberculate spines proximally, becoming stronger and 
more acute distally, lateral face with low flattened scale-like tubercles ventrally, 
distolateral margin with row of very small spines. Ischium with row of small 
spinules or spinulose tubercles on ventromesial margin; ventrolateral distal 
angle with acute spine. 

Second and third pereopods (Fig. 1G-H) of right side slightly longer than 
left, but neither over-reaching tip of right cheliped. Dactyls slender, curved, 
1.50-2.0 length of propodi; dorsal surfaces spinulose, spinules of second pereo- 
pods stronger and extending to distal third of segment, all dactyls with short 
plumose setae proximally and long simple setae distally; lateral faces each with 
row of long stiff simple setae near ventral margin proximally and curving 
upward to mid-width at base of claw; mesial faces each with faint longitudinal 
sulcus proximally, row of tufts of stiff simple setae ventrally and extending on 
to ventral margin in distal third or fourth; ventral margins lacking row of 
corneous spinules. Propodi 1.25-1.35 length of carpi; dorsal margins of second 
each with row of strong spines and frequently additional smaller spines on 
lateral face dorsally accompanied by tufts of short plumose setae; mesial faces 
with few spinules dorsally; ventral margins of second each with row of spinules; 
propodi of third each with row of smaller spines or spinulose protuberances and 
tufts of short plumose setae, mesial and lateral faces unarmed, ventral surfaces 
with tufts of plumose setae and occasionally 1 or 2 spinules distally. Carpi each 
with row of acute spines on dorsal surface, smaller on third, accompanied by 
tufts of plumose setae; ventral surfaces with few tufts of plumose setae. Meri 
each with short transverse ridges and tufts of plumose setae dorsally; ventro- 
lateral and ventromesial margins of second pereopods each with row of small 
spines and Î acute spine at ventrolateral distal angle; ventral margins of third 
pereopods unarmed or with minute protuberances and tufts of plumose setae. 
Fourth pereopods semichelate; segments all with numerous tufts of long 
plumose setae; propodal rasps each consisting of 3 or 4 rows of quite small 
corneous scales. Fifth pereopods semichelate, with dactyl considerably over- 
reaching produced area of propodus when extended. Sternite of third pereopods 
with triangular anterior lobe (Fig. 11) slightly skewed to left, surface with 
several low protuberances and usually terminal spine, partially obscured by long 
setae. 

Males with paired gonopores, each partially masked by tuft of long stiff 
setae; 4 uniramous, or markedly asymmetrical biramous unpaired left pleopods. 
Females with 4 unpaired pleopods, first three biramous, last uniramous. Telson 
(Fig. 1K) with faint, partial transverse suture indicating division into posterior 
and anterior portions; posterior lobes asymmetrical, median cleft obsolete or 
absent, lobes separated simply by unarmed median space; left posterior lobe 
with row of strong corneous or corneous-tipped spines extending on to lateral 
margin to at least mid-length; right posterior lobe similarly armed but spines 
tending to be smaller and often not extending as far on lateral margin. 


Colour 
In preservative: ivory white (Alcock 1905). 
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Habitat 
Collected at depths from 38 to 1 507 m. 


Distribution 
Northern KwaZulu-Natal, South Africa; Gulf of Aqaba, Red Sea; South 
Arabian coast, and Indian Ocean between Maldives and Cape Comorin. 


Remarks 

In his description of P. cavicarpus, Paul’son (1875, 1961) reported that the 
chelipeds resembled those of ‘Eu. Monticulosus’, a name that neither Dr Rafael 
Lemaitre of the National Museum of Natural History (pers. comm.) nor we 
have been able to apply to any known taxon. That Paul’son simply misspelled 
Pagurus meticulosus Roux, 1828-30 (= Pagurus excavatus (Herbst, 1791)), is 
certainly a possibility, although the chelipeds of the two taxa would not be con- 
sidered similar by today’s standards. The description that Paul’son gave of 
P. cavicarpus was relatively thorough, including spinose chelipeds and the 
notation of a foramen on the ventral surface of each carpus of the chelipeds; the 
Red Sea was cited as the type locality. Although his specimens have not been 
available for re-examination, it has been possible to compare the Meiring Naude 
specimens with a specimen of P. cavicarpus subsequently collected in the Red 
Sea. This specimen agrees quite well with those from South Africa, although the 
spines of the chelae of the former are generally more slender and acute, and the 
setation of chelipeds and ambulatory legs is denser. 

Alcock (1905) described Pagurus carpoforaminatus from the west and east 
coasts of India and Sri Lanka (as Ceylon), together with a deep-water variety, 
P. carpoforaminatus var. nephromma, from an Investigator station between the 
Maldives and Cape Comorin. Both taxa were distinguished, in part, by the 
presence of a foramen on the ventral surface of the carpus of the right cheliped, 
and frequently also of the left. These foramina were specified as being a ‘pin 
hole’ in P. carpoforaminatus and larger in P. c. var. nephromma. Pagurus 
carpoforaminatus was described as having chelipeds similar to those of 
P. prideaux, and the ‘nude’ ambulatory legs considerably longer than the right 
cheliped. In contrast, P. carpoforaminatus var. nephromma, according to 
Alcock (1905), had the dorsal surface of the chela covered with coarse spines; 
the ambulatory legs were only slightly longer than the right cheliped. Alcock 
reportedly figured P. c. var. nephromma; however, his figures (Alcock 1905, 
pl. 11 (fig. 4, 4a)) certainly appear to be of P. carpoforaminatus, not of P. c. 
var. nephromma. 

Terao (1913) reported on two specimens of Pagurus megalops (as Eupag- 
urus) that had a ventral carpal pin-hole foramen on each cheliped. He expressed 
the opinion that these specimens, although referable to P.megalops, also agreed 
with Alcock’s (1905) description of Pagurus carpoforaminatus var. nephromma 
(as Eupagurus). Terao placed Alcock’s variety in synonymy with P. megalops 
and stated that if his assumption was correct, Alcock’s nominal variety (Pagurus 
carpoforaminatus) should be called Eupagurus megalops var. carpoforaminatus. 
Terao appears to have been correct in believing that Stimpson (1858) 
overlooked the foramen when he described P. megalops. The male specimen 
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(5.8 mm) from Minahe, Wahayama, Japan, that we have personally examined 
does have a carpal foramen on the right cheliped, although none is present on 
the left. However, P. megalops unquestionably is not the senior synonym of 
P. carpoforaminatus nephromma. The presence of a carpal foramen is not 
mentioned by Miyake (1978) in his diagnosis of P. megalops, although he did 
cite Terao’s (1913) specimens from Nagasaki in his synonymy. 

Lewinsohn (1969) included in the synonymy of P. cavicarpus, Pagurus 
carpoforaminatus (Alcock, 1905), together with the reports of the latter species 
by Southwell (1906, 1910) and Thompson (1943), stating the two species were 
undoubtedly identical. From his discussion, it is clear that Lewinsohn (1969) 
compared the descriptions of Paul’son (1875) and Alcock (1905). However, the 
distinct differences in these descriptions appear to have been overshadowed in 
his mind by the presence of a foramen on the ventral surface of the carpus of 
each cheliped in both taxa. He made no comment about its presence in P. c. 
nephromma. Lewinsohn (1969) certainly was correct in his surmise that Alcock 
(1905) was not aware of Paul’son’s species, as the latter author’s work was not 
translated from Russian until 1961. Had it been, Alcock (1905) very well 
might have recognized the similarities between his P. carpoforaminatus var. 
nephromma and P. cavicarpus, which include spinose chelipeds and setose 
ambulatory legs. 

Neither Alcock’s (1905) type specimens nor Southwell’s specimens have 
been re-examined; however, we have been able to examine all of the specimens 
collected during the John Murray Expedition that Thompson (1943) reported. 
Specimens agreeing with Alcock’s (1905) description of P. carpoforaminatus 
were exclusively present at station 72 (Gulf of Oman), whereas five of the speci- 
mens from station 45 and the single specimen from station 53 agree with 
Alcock’s description of P. carpoforaminatus var. nephromma. The two taxa are 
not conspecific, but it is the specimens from station 72 that correspond to 
Alcock’s (1905, pl. 11 (fig. 4-4a)) figures. As indicated earlier, it appears that 
Alcock incorrectly attributed these figures to P. carpoforaminatus var. neph- 
romma. Comparison of Thompson’s (1943) specimens with those from the Red 
Sea and eastern South Africa show conclusively that it is P. carpoforaminatus 
nephromma that is synonymous with P. cavicarpus. Pagurus carpoforaminatus 
is a distinct species, easily differentiated by the characters described by Alcock 
(1905). 

Southwell (1906) reported P. carpoforaminatus from Sri Lanka (as Ceylon) 
but, as he gave no information on his specimens, it is impossible to determine if 
his material was actually P. carpoforaminatus. Sarojini & Nagabhushanam 
(1972) reported this species from Lawson’s Bay, Waltair, but their diagnosis 
and description are simply paraphrased from Alcock’s (1905) original descrip- 
tion. Their illustrations (Sarojini & Nagabhushanam 1972, text-fig. 5 (4a—c)) are 
too diagrammatic to permit evaluation; however, the collection locality of their 
specimens suggests that they probably accurately reported P. carpoforaminatus. 

Stebbing (1920) and Barnard (1950) both reported Pagurus spinulentus from 
South African waters; however, Forest (1955) compared one of the South 
African specimens with the type of P. spinulentus and found them to represent 
distinct species. In the course of this study, we re-examined the type of 
P. spinulentus and found it to be extremely close to P. cavicarpus in general 
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configuration, including the suggestion of a carpal foramen or indication of one 
(Fig. 1C-D, F), and similarities in the structure of the anterior lobe of the 
sternite of the third pereopod (cf. Fig. 1I, J) and telson (cf. Fig. 1K, L). Hen- 
derson’s (1888) species is known only from the holotype collected off Tablas 
Island in the Philippines, and his figure (Henderson 1888, pl. 7 (fig. 3)) does not 
adequately depict the strength of the armature of the chelipeds. Henderson made 
no mention of the suggestion of a moderately large median foramen on the 
ventral surface of the carpus of the right cheliped, which, as illustrated, is quite 
similar to that seen in P. cavicarpus; however, in P. spinulentus this area is not 
depressed, nor is an actual opening present. No foramen is present on the 
carpus of the left cheliped in Henderson’s specimen. Pagurus spinulentus differs 
from P. cavicarpus in the following characters: (1) the dorsolateral distal angles 
of the second segments of the antennal peduncles reach to the distal margins of 
the fourth peduncular segments; (2) the mesial faces of the dactyl and palm of 
the right cheliped are clearly defined and strongly spinose; (3) the dorsal surface 
of the carpus of the left cheliped has a nearly double median row of spines and 
numerous accessory spines; (4) the ventrodistal margins of the meri of the 
chelipeds each carries a dense fringe of pinnate setae; (5) the setae of the 
chelipeds and ambulatory legs are a mixture of simple and pinnate setae. 
Although most of the specimens identified as P. spinulentus by Stebbing and 
Barnard proved to be P. prideaux, among Barnard’s identified material from off 
KwaZulu-Natal, we found four specimens attributable to P. cavicarpus. 


Pagurus cuanensis Bell, 1845 
Fig. 2A-L 


Pagurus Bernhardus: Risso, 1816: 55; 1827: 37. Hope, 1851: 12. Non Pagurus bernhardus 
(Linnaeus, 1758). 

Pagurus Cuanensis Thompson, 1844: 267 (nomen nudum). 

Pagurus cuanensis Bell, 1845: 178, unnumbered fig. Kensley, 1981: 33 (distribution list). 
Ingle, 1985: 760, figs 1, 7, 17, 45, 56, 62; 1993: 129, figs 101-104 and synonymy. 
Sandberg & McLaughlin, 1998: 58, fig. 17. 

Pagurus spinimanus Lucas, 1846: 29, pl. 3 (fig. 3). Forest, 1958a: 99. 

Eupagurus spinimanus: Stimpson, 1858: 236. Forest, 1956: 364; 1958a: 99. 

Eupagurus cuanensis: Stimpson, 1858: 237. Chevreux & Bouvier, 1892: 97, pl. 2 (figs 
16-17). A. Milne-Edwards & Bouvier, 1900: 227, pl. 28 (figs 19-20). Selbie, 1921: 26, 
pl. 2 (figs 16-17). Odhner, 1923: 10, 25. Bouvier, 1940: 132, fig. 88. Forest, 1955: 
114, text-fig. 24, pl. 5 (fig. 6); 1966: 154. Rossignol, 1962: 127. 

Eupagurus Lucasi Heller, 1863: 163, pl. 5 (fig. 10). 

Spiropagurus forbesii: Sars, 1890: 161. Non Pagurus forbesii Bell, 1845. 

Eupagurus placens Stebbing, 1924: 241, pl. 4. Barnard, 1950: 462, fig. 85e. 

Pagurus placens: Kensley, 1981: 33 (distribution list). 


Material 

Pagurus cuanensis. PMcL, 1 ¢, 1 ovigerous © (2.4, 3.8 mm); Denmark- 
Sweden, Kattagat Strait, collected by O. Schmitt. PMcL, 1 &, 1 © (5.8, 
6.2 mm); Bay of Naples, collected by F. Gherardi, July 1989. SMNH 16150, 
1 4, 1 ovigerous © (3.3, 3.5 mm); Port Alexander, Angola, 73 m, collected by 
Skoog, 11 August 1912. MNHN Pg5500, 1 ¢ (4.0 mm); Vema Seamount, South 
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Fig. 2. A-J. Pagurus cuanensis Bell, 1845, ovigerous F (4.4 mm) from Meiring Naude 
Stn XX113 (NHM 1997.724-725. K. Female (8.0 mm) from False Bay (SAM-A1538). 
L. Male (6.8 mm) from Cape St Blaize (SAM-A1539). A. Shield and cephalic appendages. 
B. Chela of right cheliped. C. Chela and carpus of right cheliped with setae omitted. 
D. Chela of left cheliped. E. Chela and carpus of left cheliped with setae omitted. F. Right 
second pereopod (lateral view). G. Dactyl of right second pereopod (ventral view). 
H. Dactyl and propodus of left fourth pereopod (lateral view). I-J. Anterior lobe of sternite 
of third pereopods. K-L. Telson. Scales H-I, K, 1.0 mm; J, L, 2.0 mm; A-G. 3.0 mm. 


Africa, Stn VEM 4.4, 31°38’S 08°02’E, approximately 40 m, 14 November 
1964. MNHN Pg5507, 1 6 (3.0 mm); Vema Seamount, South Africa, Stn 
VEM 20D, 31°38’S 08°02’E, approximately 40 m, 16 November 1964. 
MNHN Pg5508, 1 6, 1 2 (4.8, 6.0 mm); near Mossel Bay, 110 m, January 
1954. USNM 276077, 2 6, 1 2 (2.4-3.1 mm); Meiring Naude Stn XX?, 
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30°13.8’S 30°54.2’E, 70 m, 8 July 1986. NHM 1997.724-725, 1 6, 1 oviger- 
ous 2? (2.1, 4.4 mm); Meiring Naude Stn XX113, 29°50.2’S 31°12.3’E, 95 m, 
9 July 1986. PMcL, 1 & (2.7 mm); Meiring Naude Stn XX114, 29°56.2’S 
31°10.2’E, 88 m, 9 July 1986. SAM-A43224, 1 ovigerous © (2.0 mm); 
Meiring Naude Stn XX115, 29°50.05’S, 31°14.2’E, 130 m, 9 July 1986. 

Eupagurus placens. SAM-A1538, 1 © (8.0 mm); False Bay, 55 m. SAM- 
A1539, 1 3 (6.8 mm); Cape St. Blaize, 100 m. 


Diagnosis 

Shield (Fig. 2A) as broad or slightly broader than long. Rostrum obsolete or 
occasionally slightly rounded; lateral projections produced, with small marginal 
or submarginal spine. Ocular peduncles moderately long and slender, 0.75-0.85 
length of shield; corneas slightly dilated. Ocular acicles roundly or ovately 
triangular, with strong submarginal spine. Antennular peduncles slightly over- 
reaching distal margins of corneas; antennal peduncles usually not over-reaching 
corneas. Second segment of antennal peduncle with dorsolateral distal angle 
produced, elongate, terminating in simple or bifid spine, mesial margin with 
1 to 6 spines. Antennal acicle reaching to or beyond mid-length of ultimate 
peduncular segment. 

Right cheliped with dorsal surfaces of chela (Fig. 2B) and, to lesser extent, 
carpus covered with tufts of plumose setae, usually at least partially concealing 
armature. Dactyl with row of spines on dorsomesial margin and additional row 
in dorsal mid-line. Palm (Fig. 2C) with row of spines on dorsomesial margin, 
dorsal surface with 3 or 4 irregular rows of moderate to strong spines, median 
row usually strongest and most prominent; dorsolateral margin rounded, but 
with row of smaller spines proximally, increasing in size and extending nearly 
to tip of fixed finger; dorsal surface of fixed finger with only 2 or 3 small 
spines. Carpus (Fig. 2C) with row of strong spines on dorsomesial margin, 
2-4 slender spines on dorsodistal margin; dorsal surface with median row of 
spines (large specimens) or 2 or 3 spines (smaller specimens) and several short 
transverse sometimes setose and sometimes spinulose ridges, extending on to 
lateral face. 

Left cheliped with dorsal surfaces of chela (Fig. 2D) and carpus covered 
with tufts of setae usually concealing armature. Hiatus between dactyl and fixed 
finger becoming more pronounced with increased animal size. Palm (Fig. 2E) 
with medial row of moderate to strong spines on dorsal surface. Carpus 
(Fig. 2E) with 3 or 4 strong spines on or adjacent to dorsolateral margin. 

Ambulatory legs somewhat dissimilar. Segments of both pairs of pereopods 
with numerous tufts of plumose setae, but dactyl and propodus of left third 
noticeably more setose. Dactyls of both second and third pereopods each with 
row of 10-17 very small, closely-spaced corneous spines (Fig. 2F) on distal 
0.50-0.65 of ventral margin. Carpus and propodus of second right (Fig. 2G) 
each with row of spines on dorsal surface; carpus of second left with 1 dorso- 
distal and frequently 1-4 more proximal spines on dorsal surface, dorsal surface 
of propodus unarmed or with few minute spinulose protuberances; meri each 
with row of spines on ventral margin. Third pereopods with propodi and carpi 
unarmed or similar in armature to second left; meri unarmed. Fourth pereopods 
with 3 or 4 rows of corneous scales in propodal rasp (Fig. 2H). Anterior lobe of 
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sternite of third pereopods (Fig. 21-J) triangular to subquadrate, with 2-4 blunt 
or acute projections or spines and tufts of setae. 

Males with unpaired left pleopods on abdominal somites 2-5. Telson 
(Fig. 2K-L) with short narrow median cleft; terminal and lateral margins of 
posterior lobes with moderately strong sometimes corneous-tipped spines, often 
irregularly interspersed with smaller spines. 


Colour (in preservative) 

Ocular peduncles yellowish, with two rather darker rings, one anterior and 
one posterior, some white spots posterior to proximal ring. Basal segment of 
antennular peduncles reddish; two distal segments translucent, with whitish 
spots; flagellum colourless. Basal segments of the antennae dark reddish brown, 
fourth and fifth segments clear, striated longitudinally with red; flagella red, 
with white rings; antennal acicle light colour, striated longitudinally with red. 
Meri of chelipeds reddish, sprinkled with whitish spots and with some dark 
vinaceous colour on dorsal margin; carpi reddish, more accented than meri, 
with proximal transverse dark red spot; palms reddish, covered completely with 
long, earth-coloured setae. Meri of second and third pereopods reddish with 
whitish spots and some darker red on dorsal margins; carpi reddish, with one 
large dark red longitudinal spot and some small whitish spots covering much of 
lateral face; propodi similar, dactyls with two longitudinal whitish stripes. 
(After Sandberg & McLaughlin 1998.) 


Habitat 


Sometimes associated with sponge-covered shells, rarely with compound 
ascidians. Reported from depths of 15-91 m in the North Atlantic, and 0-250 m 
in the Mediterranean (Ingle 1993; Sandberg & McLaughlin 1998). In South 
Africa, 40 m at Vema Seamount, 55-100 m at False Bay and Cape St. Blaize, 
110 m near Mossel Bay, and 70-130 m off Durban and KwaZulu-Natal. 


Distribution | 

North Atlantic from the coasts of Norway and Sweden to the Atlantic coast 
of France; Mediterranean; Central and South Atlantic from Spain to île Principe 
and Säo Tomé (Forest 1966); Southern Africa from Angola to KwaZulu-Natal. 


Remarks 

One of us (Forest 1955, 1961, 1966) had previously reported on the very 
southern extension of the range of P. cuanensis and, after examining a specimen 
recorded by Barnard (1950) as P. placens, could find only minor differences 
between that specimen and P. cuanensis. Together with Odhner’s (1923) report 
of this species from Port Alexander, Angola, and Vema Seamount and Mossel 
Bay specimens in the collection of the Muséum national d’Histoire naturelle, the 
presence of P. cuanensis in south-eastern South Africa seemed certain, and its 
synonymy with P. placens probable. Specimens from the Meiring Naude cruises 
confirm the distribution of this species as far north as KwaZulu-Natal in eastern 
South Africa. 
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Despite the inaccuracies and poor quality of Stebbing’s (1924) description 
and illustrations of P. placens, we re-emphasize the characters that almost 
certainly confirm its conspecificity with P. cuanensis, particularly in the shape, 
proportions and ornamentation of the chelae. For example, virtually identical 
strong spines are found on the mesial margins of the right chelae in both taxa, 
as well as two primary longitudinal rows of spines on the dorsal surfaces. The 
dactyls of the left chelae both are arched, more elongate than the palms, and 
separated from the fixed fingers by a prominent hiatus. Additionally, the ambu- 
latory legs of both species have curved dactyls fringed with setae and are 
longer than the propodi. We have re-examined both of Barnard’s (1950) speci- 
mens attributed to P. placens and there is no question that they represent 
P. cuanensis. Given the close proximity of Barnard’s collection sites to the type 
locality of P. placens, and the similarities observed, we must conclude that 
P. placens is a junior subjective synonym of P. cuanensis. (Also see remarks 
under Pagurus sp.) 

Barnard’s (1950) specimens are larger than any of the specimens collected 
off KwaZulu-Natal and differ from the latter in having more slender right 
chelae, a complete median row of spines on the dorsal surface of the carpus of 
the right cheliped, a more prominent hiatus between the dactyl and fixed finger 
of the left cheliped, and stronger corneous-tipped spines laterally on the terminal 
margins of the telsons. However, these differences are well within the range of 
variation reported for P. cuanensis (cf. Ingle 1993). All of the South African 
specimens generally have fewer spines on the dorsal surfaces and these are 
arranged in more regular rows, than are seen in some specimens from the North 
Atlantic and Mediterranean. The dactyls of the ambulatory legs also are longer 
in the South African specimens. 


Pagurus emmersoni sp. nov. 
Fig. 3A-F 


Material 

Holotype. SAM-A43426, 1 & (9.7 mm), Tugela River mouth, December 
1968. 

Paratypes. SAM-A43222, ovigerous © (2.7 mm); KwaZulu-Natal, reef 
5 km south of Tongaat Beach, 12-15 m, 5 April 1987. MNHN Pg5834 
(formerly SAM- A19138), 1 & (6.6 mm), off Danger Point, Cape, 
34°39'°13.60S 19°19’1.80E, 34 m, 11 April 1984. 


Diagnosis 

Shield as or nearly as long as broad. Rostrum obtusely triangular, produced 
beyond level of lateral projections. Ocular peduncles approximately 0.60-0.80 
shield length; cornea not dilated; ocular acicles rounded mesially, terminating 
subacutely and with small submarginal spine. Antennular peduncles over- 
reaching distal margins of corneas by approximately 0.20 length of ultimate 
segment. Antennal peduncles variable in length; antennal acicles reaching to 
bases of corneas or considerably beyond. Third maxilliped with one accessory 
tooth on crista dentata. 
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Fig. 3. A-F. Pagurus emmersoni sp. nov., ovigerous ® (2.7 mm) from reef 
south of Tongaat Beach. G. Pagurus souriei (Forest, 1952) 2 (2.7 mm) from 
Gorée (PMcL). H. Pagurus gordonae (Forest, 1956), 6 (3.7 mm) from 
Tamara (I. de Los), Guinea (PMcL). A. Shield and cephalic appendages. 
B. Chela and carpus of right cheliped. C. Chela and carpus of left cheliped. 
D. Right second pereopod (lateral view). E. Anterior lobe of sternite of third 
pereopods. F-H. Telson. Scales E-F, H, 1.0 mm; A-D, 2.0 mm. 


Right cheliped stout, chela somewhat operculate; dorsomesial margin of 
dactyl with row of rounded tubercles not reaching to tip. Dorsomesial and 
dorsolateral margins of palm each with row of tubercles, scale-like on dorso- 
lateral margin, dorsal surface with scattered tubercles or granules. Carpus with 
row of tuberculate spines on dorsomesial margin. Ventromesial margins of 
carpus and merus not developing wing-like projections. 
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Left cheliped with small tubercles in dorsal midline of dactyl, dorsomesial 
margin unarmed or not delimited. Dorsomesial and dorsolateral margins of 
palm each with row of tubercles. Carpus with row of spines on dorsomesial 
margin. 

Ambulatory legs with left pair slightly shorter than right. Dactyls with 5-8 
strong corneous spines on ventral margins. Carpi each with dorsodistal spine. 
Meri unarmed or with spinule at ventrolateral distal angle of second right. 
Fourth pereopods semichelate; propodal rasp consisting of single row of scales. 
Sternite of third pereopods with roundly subrectangular anterior lobe. 

Telson with posterior lobes separated by shallow median cleft; terminal 
margins each with row of small to moderately large spines; lateral margins with 
solid or serrated plate. 


Description 

Shield (Fig. 3A) as or nearly as long as broad, and slightly shorter to 
slightly longer than posterior carapace; anterior margin between rostrum and 
lateral projections concave; anterolateral margins sloping; posterior margin 
truncate; dorsal surface with sparse tufts of setae. Rostrum obtusely triangular, 
terminally subacute, reaching beyond level of lateral projections. Lateral 
projections obtusely triangular, each with marginal or submarginal spinule. 

Ocular peduncles approximately 0.60-0.80 length of shield, moderately 
swollen distally in small paratype, dorsal and mesial surfaces with few stiff 
setae; corneas not noticeably dilated. Ocular acicles with rounded mesial 
margins, terminating subacutely, and with small submarginal spinule; separated 
basally by approximately 0.65 basal width of one acicle. 

Antennular peduncles, when fully extended, over-reaching distal margins of 
corneas by 0.20-0.40 length of ultimate segment. All three segments with few 
fine setae. 

Antennal peduncles not quite reaching distal margins of corneas in small 
paratype, but considerably longer in holotype. Fifth and fourth segments with 
few scattered short setae. Third segment with spinule at ventrodistal angle 
practically obscured by tuft of stiff setae. Second segment with dorsolateral 
distal angle produced, terminating bluntly and with several stiff setae; dorso- 
mesial distal angle with small spine. First segment with spinule on ventrolateral 
margin. Antennal acicles long and slender, reaching at least to bases of corneas, 
with terminal spine and row of stiff setae on mesial face. Antennal flagellum, 
with 1 or 2 short (1-2 article length) setae every several articles. Third 
maxillipeds with strong accessory tooth on crista dentata. 

Right cheliped (Fig. 3B) stout, with somewhat operculate chela; stronger but 
not appreciably longer than left. Dactyl approximately same length as palm and 
slightly overlapped by fixed finger; cutting edge with 3 or 4 strong calcareous 
teeth, terminating in small corneous claw; dorsomesial margin with row of low 
rounded tubercles not extending to tip, dorsal surface generally flat or somewhat 
elevated in midline, with three to incomplete row of small tubercles, and with 
few tufts of setae; ventral surface with tufts of short stiff setae. Palm with dorsal 
surface slightly convex and with scattered very small granules or minute 
tubercles, becoming larger and forming longitudinal row on fixed finger 
mesially; dorsomesial margin with irregular row of quite small tubercles, 
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dorsolateral margin with row of closely-spaced scale-like tubercles, decreasing 
in size on fixed finger but not reaching to tip; mesial, lateral and ventral 
surfaces with sparse tufts of short setae. Carpus with relatively flat dorsal 
surface, dorsomesial margin with row of tuberculate spines, extending on to 
distomesial margin dorsally and partially obscured by sparse tufts of stiff setae; 
dorsodistal margin with few spinulose tubercles; dorsolateral margin not 
distinctly delimited, but with few short transverse rows of stiff setae; mesial, 
lateral and ventral surfaces each with scattered stiff setae, ventromesial margin 
not produced into wing-like projection. Merus with dorsodistal spine; surfaces 
all with few sparse tufts of stiff setae; ventromesial margin not developing wing- 
like projection. 

Left cheliped (Fig. 3C) more slender than right, reaching beyond distal 
margin of palm of right; similarly but more weakly armed. Dactyl with row of 
small tubercles in dorsal midline proximally, becoming obsolete distally; dorso- 
mesial margin unarmed; dorsal, mesial and ventral surfaces each with few 
sparse tufts of short setae; cutting edge with row of corneous teeth, terminating 
in small corneous claw. Palm slightly more than half length of carpus; with row 
of single or double small subacute spines or tubercles on dorsomesial margin, 
dorsal surface slightly convex, weakly tuberculate, with small cluster of 
tubercles near base of dactyl, dorsolateral margin slightly raised and with row 
of small tubercles, not extending to tip of fixed finger; mesial face sometimes 
with few spinulose tubercles dorsally, scattered setae ventrally; lateral and 
ventral surfaces with tufts of stiff setae; cutting edge of fixed finger with row of 
very small calcareous teeth. Carpus with row of subacute spines on dorsomesial 
margin, dorsal surface with short transverse ridges and tufts of stiff setae 
laterally; dorsodistal margin, mesial, lateral and ventral surfaces all with sparse 
tufts of long stiff setae and occasional blunt tubercles. Merus with dorsodistal 
spine; surfaces with sparse tufts of long stiff setae; ventrolateral distal angle 
with small spine or row of low tubercles continuing on to ventral margin. 
Ischium with long stiff setae dorsally and ventrally. 

Ambulatory legs (Fig. 3D) of right side approximately equal to length of 
right cheliped, left slightly shorter; generally similar, each with sparse tufts of 
stiff setae, particularly dorsally and ventrally. Dactyls slightly shorter than 
propodi, ventral margins each with 5 or 6 (second) or 6 to 8 (third) strong 
corneous spines. Propodi each with 1 or 2 prominent corneous spines at ventro- 
distal margin and 1-3 smaller spines on ventral margin in distal half. Carpi each 
with dorsodistal spine. Meri unarmed except for small spine or spinule at 
ventrolateral distal angle of second pair. Fourth pereopod semichelate; propodal 
rasp consisting of single row of corneous scales. Sternite of third pereopods 
with roundly subrectangular anterior lobe (Fig. 3E). 

Anterior ventral region of abdomen with doubly protruded membranous 
lobes, left appreciably larger. Male with 3 unequally biramous left pleopods. 
Female with 4 unpaired left pleopods; second to fourth with both rami well- 
developed; fifth with rudimentary endopod. Telson (Fig. 3F) with transverse 
notch indicating division into anterior and posterior regions; somewhat asym- 
metrical posterior lobes separated by shallow median cleft; terminal margins 
each with row of small to moderately large spines, anterior portions of lateral 
margins with solid or serrated plate. 
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Colour (in preservative) 

Background colour of calcified regions white with faint tint of orange, and 
streaks of darker red. Anterior region of shield light red-orange. Ocular ped- 
uncles with faint band of red-orange basally. Chelae red-orange, most intense 
on dorsal surfaces, with distal halves of dactyls and fixed fingers white; carpi 
and meri whitish, with faint red longitudinal lines on carpi and transverse lines 
on meri. Ambulatory legs each with one submedian mottled red-orange ring on 
merus, one similar median ring on propodus; dactyls each with one proximal 
and one subdistal ring of same tint; carpi each whitish, with three or four faint 
red longitudinal lines. 


Etymology 
This species is named for Professor Winston (Winks) Emmerson, University 
of Transkei, who provided much of the material for this study. 


Habitat 
Subtidal reef; 12-15 m. 


Type locality 
Tugela River mouth, KwaZulu-Natal. 


Distribution 
KwaZulu-Natal and southern Cape coasts, South Africa. 


Remarks 


Pagurus emmersoni is clearly assignable to the anachoretus group of 
Pagurus, named for its first member, Pagurus anachoretus Risso, 1827, from 
the Mediterranean, and including P. souriei, P. gordonae, P. laurentae Forest, 
1978, and P. anachoretoides Forest, 1966, from the tropical eastern Atlantic, 
and the South African P. barnardi (= P. liochele) (Forest 1978). Forest & 
Ngoc-Ho (1992) added P. kulkarnii Sankolli, 1961, from the Arabian Sea. With 
the discovery of P. emmersoni and the formal inclusion of P. hedleyi (Grant & 
McCulloch, 1906) from Queensland, Australia, the Arafura Sea, and Hong 
Kong (new locality record), the anachoretus group now contains nine species. 

Although the group was well defined by Forest & Ngoc-Ho (1992: 224), one 
supplemental character should be added, i.e., the propodal rasp of the fourth 
pereopod that consists of a single row of squamiform scales. Characteristic of 
the group is the shape of the right cheliped. The dorsal surface of the palm is 
always more or less rounded, and the mesial and lateral margins are more or 
less convex and symmetrical, but a very distinct gradient is seen in the elonga- 
tion of the palm. Despite the fact that intraspecific variation in the ratio of 
breadth to length is observed in adults of each species, the mean values still 
provide a specific character. Another character, the strong wing-like projection 
of the ventromesial margin of the carpus and merus of the right cheliped, 
especially well-developed in the large males, appears to correlate with species 
having enlarged palms. Living colour is also a specific characteristic for species 
of the anachoretus group, and permits confident identification in the field. Most 
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often the colour patterns consist of patches and/or longitudinal stripes of pig- 
ment, continuous or not, covering part or all of the segments of the chelipeds 
and ambulatory legs. 

The above-mentioned species of Pagurus seem to form a homogeneous 
group whose members are distinguished from one another, at least in part, by 
the gradual differences in the form of the chelipeds. With the exception of this 
cheliped form, four other species from the tropical western Atlantic fit the 
definition of the P. anachoretus group: P. triangularis, P. fimbriatus Forest, 
1966, P. alcocki, and P. dartevellei (cf. Forest & Ngoc-Ho 1992). Their 
cheliped differences most probably reflect adaptations to their particular modes 
of life. The latter two species in particular exhibit profound modifications of the 
chelipeds in that both chelae are especially adapted to form an operculum. 

Apart from P. anachoretus and P. hedleyi, which have relatively broad 
distributions, the other species are more strictly localized. Although some are 
reported from the same geographic regions, they usually inhabit different 
bathymetric levels. Pagurus gordonae and P. laurentae, whose distributions 
overlap from Gambia to Ghana are one example. Whereas P. gordonae is found 
in the intertidal zone, P. laurentae lives in depths between 30 and 40 metres. 

After comparing P. emmersoni with P. alcocki, P. gordonae, P. hedleyi, 
P. kulkarnii, P. liochele, and P. souriei, there is no doubt that the new species 
is most closely allied with P. liochele, P. gordonae, and P. souriei. In fact, 
P. emmersoni, while clearly a distinct species, appears to be intermediate 
between P. souriei and P. gordonae, sharing certain morphological and colour 
characters with one or both. Specifically, the rostrum of P. emmersoni is sub- 
acute, as in P. gordonae, rather than obtuse and rounded as in P. souriei. The 
antennular and antennal peduncles both considerably over-reach the distal 
margins of the corneas in P. gordonae, whereas they are equal or only very 
slightly longer in P. souriei. In P. emmersoni, the antennular peduncles over- 
reach the distal margins of the corneas by approximately 0.20 the length of the 
ultimate segments, whereas the antennal peduncles do not reach the distal 
corneal margin. Although the shape of the chelipeds is very similar in all three 
species, the dactyl of the right cheliped has a longitudinal unarmed ridge in the 
dorsal mid-line of P. souriei, a row of small spines extending nearly to the tip in 
P. gordonae, but only three small proximal tubercles in P. emmersoni. The 
ventromesial margins of the meri of the right chelipeds of both P. gordonae and 
P. souriei are armed with several small spines that are lacking in P. emmersoni. 
The palm of the left cheliped has a weakly granular or tuberculate dorsal sur- 
face in both P. gordonae and P. emmersoni, but a median longitudinal row of 
spines in P. souriei. The ambulatory dactyls of P. emmersoni are intermediate 
between the very short, stout dactyls of P. gordonae and the longer, more 
slender dactyls of P. souriei. The telson of P. emmersoni, although distinguish- 
able, is more similar to the telson of P. souriei (Fig. 3G) than that of 
P. gordonae (Fig. 3H). 

The colour patterns of P. emmersoni combine those of the two West African 
species. Whereas the entire chelipeds of P. souriei are intense red-orange, 
only the palms of the chelae of P. emmersoni show this coloration; the distal 
portions of the fingers are whitish. The carpi of P. emmersoni, like those of 
P. gordonae, are whitish with only longitudinal lines of red; however, the meri 
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of P. emmersoni are marked by transverse lines of reddish colour, whereas 
those of P. gordonae carry irregular patches of colour. In contrast, the banding 
patterns of the ambulatory legs agree completely with those of P. souriei, 
whereas P. gordonae has longitudinal stripes on the lateral faces of the carpi 
and similar stripes on the proximal portions of the meri and propodi. 

Pagurus emmersoni differs from both of the West African species in: (1) the 
dorsolateral projections of the second peduncular segments in P. emmersoni ter- 
minate bluntly or in a tiny spinule, whereas in both P. gordonae and P. souriei 
these projections terminate in one or two spinules; (2) both P. gordonae and 
P. souriei have a long row of spines on the dorsomesial margin or the dactyl 
of the right cheliped, but this margin is armed with only rounded tubercles in 
P. emmersoni. 

Pagurus emmersoni is known only from a few specimens; however, the 
carpus of the right cheliped, even in the very large male holotype, does not 
exhibit the development of a wing-like projection such as is seen in males of 
P. gordonae. This development of wing-like projections on the merus and 
carpus of the right cheliped is correlated with size rather than sex in P. liochele 
and P. kulkarnii, but even in small specimens of the former species (< 2.5 mm 
shield length) some development is apparent. 


Pagurus liochele (Barnard, 1947) 
Fig. 4A-J 


Pylopagurus liochele Barnard, 1947: 376; 1950: 455, fig. 84a-f. Kensley, 1974: 66; 1981: 
33. 


Incertae sedis: Barnard, 1950: 456. 

Eupagurus sp.: Forest, 1956: 363. 

Pagurus barnardi Forest, 1966: 153; 1978: 531. Forest & Ngoc-Ho, 1992: 224. 
?Phimochirus liochele: McLaughlin, 1981a: 5 (by implication); 1981b: 354. 
Pagurus liochele: McLaughlin, 1988: 6, figs 1-2. 


Material 


Syntypes of Pagurus liochele. SAM-A4038, 1 ¢ (7.0 mm); 5.5 mi SE Cape 
Seal, 68 m. SAM-A1543, 1 © (3.3 mm); Bird Island Passage, Algoa Bay, 
18 m. 

Syntypes of Pagurus barnardi (Forest, 1966). SAM-A8228, 1 © (4.3 mm); 
False Bay, littoral. SAM-A10963, 1 ¢ (3.7 mm); Simonstown, littoral. SAM- 
A8496, 1 ovigerous © (2.8 mm); Port Elizabeth, littoral. 

Other material examined. MNHN Pg5509, 1 © (2.1 mm); False Bay, 
Stn FB757, 34°07.5’S 18°31’E, 27-28 m, rock, 22 February 1947. MNHN 
Pesoiy, i co, 1 © (3.5, 4.2 mm), 1 ovigerous © (3.3 mm); Stn FB792, 
34°10.2’S 18°26.2’E, 14 m, shelly sand, 27 August 1951. MNHN Pg5511, 2 8 
(3.1, 3,8 mm), 1 © (2.6 mm), 3 ovigerous © (3.0-4.2 mm); Stn FAL87, south 
of Kogel Bay, 14-17 m, 19 August 1952. MNHN Pg5512, 1 ovigerous ? 
(5.2 mm); Stn FAL188, 34°12.8’S 18°36.5’E, 46 m, 10 September 1953, 
shelly sand. MNHN Pg5513, 2 6 (4.3, 7.9 mm), 2 © (5.3, 5.7 mm); near 
Mossel Bay, 110 m, January 1954. MNHN Pg5514, 1 ¢ (3.8 mm); Stn LIZ7 
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Fig. 4. A-C, E-I. Pagurus liochele (Barnard, 1947), syntype of Pagurus barnardi 
Forest, 1966, 4 (4.3 mm) from False Bay (SAM-A10963. D, J. Male (5.2 mm) 
from Meiring Naude Stn N13 (NHM 1997.729). A. Shield and cephalic appendages. 
B. Chela and carpus of right cheliped (dorsal view). C-D. Right cheliped (mesial view). 
E. Chela and carpus of left cheliped. F. Right second pereopod (lateral view). G. Left third 

pereopod (lateral view). H. Anterior lobe of sternite of third pereopods. I-J. Telson. 
Scales H-J, 1.0 mm; A, 2.0 mm; and B-C, E-G, 3.0 mm; D, 5.0 mm. 
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Algoa Bay, 33°58.1’S 25°38.9’E, 9 m, stones and rock, 6 April 1954. MNHN 
Pg5515, 1 ovigerous © (4.8 mm); Stn FAL270, Roman Rock, 14-17 m, rock, 
18 September 1954. MNHN Pg5516, 1 ovigerous © (3.1 mm); Stn FAL279, 
Roman Rock, 12-14 m, rock, 23 September 1954. MNHN Pg5517, 1 6 
(3.9 mm); Stn FAL285, Roman Rock, 12-14 m, rock, 23 September 1954. 
SAM-A43421, 1 6, 1 2 (6.2, 7.5 mm); Stn FAL332T, 34°15’S 18°36’E, 51 m, 
31 January 1959. SAM-A43391, 1 ovigerous 2 (3.9 mm); Stn FAL755, north 
of Seal Island, 4 m, 16 February 1965. SAM-A43429, 1 2 (2.2 mm); Stn 
DBN264S, east Centre Bank of Congella River Channel, intertidal, 25 April 
1952. USNM 276078, 1 & (4.1 mm); Meiring Naude Stn M1, 31°56.9’S 
29°13.5’°E, 20-26 m, 16 July 1982. NHM 1997.729, 1 36 (5.2 mm); Meiring 
Naude Stn N13, 32°04’S 29°05.7’E, 25-30 m, 19 July 1982. 


Diagnosis 

Shield (Fig. 4A) longer than broad. Rostrum triangular, produced to or 
slightly beyond level of obtusely triangular or broadly rounded lateral projec- 
tions. Ocular peduncles 0.50-0.65 length of shield, slightly swollen basally; 
corneas slightly dilated; ocular acicles roundly triangular, terminating sub- 
acutely and with small submarginal spine. Antennular peduncles over-reaching 
ocular peduncles by 0.50-0.65 length of ultimate segment. Antennal peduncles 
over-reaching ocular peduncles by approximately half length of fifth segment, 
and slightly shorter than antennular peduncles. Second segment with dorso- 
lateral distal angle strongly produced, reaching to mid-length of fourth 
peduncular segment, terminating in strong spine, mesial margin with 1-5 
additional spines; dorsomesial distal angle with acute spine. Antennal acicles 
arcuate, reaching to proximal 0.35-0.50 of ultimate peduncular segment, with 
small terminal spine; mesial margin with row of rather stiff setae. 

Right cheliped (Fig. 4B-D) with somewhat operculate chela; stronger but 
not appreciably longer than left. Dactyl approximately same length as palm; 
dorsomesial margin with row of strong, closely-spaced blunt or spinulose 
tubercles, dorsal surface slightly laterad of midline with longitudinal row of 
distinct, very closely-spaced tubercles, often neither row extending to tip of 
dactyl, remainder of dorsal surface generally flattened; ventral surface usually 
with numerous tufts of setae. Palm with row of blunt spines or tubercles on 
dorsomesial margin, dorsal surface only faintly convex, usually with scattered 
low simple or bifid tubercles, but pitted in male syntype, stronger row of 
tubercles adjacent to cutting edge of fixed finger, often not extending to tip; 
dorsolateral margin with row of closely-spaced tubercles, slightly stronger on 
fixed finger but not extending to tip; ventral surface with numerous tufts of setae 
distally and on fixed finger. Carpus deep, ventromesial margin developing into 
wing-like projection in larger specimens (shield length > 5.0 mm); dorsomesial 
margin with row of moderately strong blunt or acute spines, dorsodistal margin 
with few short, blunt or subacute spines; dorsolateral margin often not distinctly 
delimited, but surface with single to multiple rows of denticles, low tubercles 
or transverse ridges and tufts of setae, dorsal surface minutely spinulose to 
tuberculate. Merus with | or 2 acute spines on dorsodistal margin; ventromesial 
margin weakly scalloped or with low spinulose tubercles, developing into strong 
wing-like protuberance with increasing size; ventrolateral margin smooth. 
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Left cheliped (Fig. 4E) generally similar to right. Dactyl approximately 1.3- 
2.0 length of palm, dorsomesial margin with row of closely-spaced tubercles not 
extending to tip, dorsal surface often with 1 tubercle proximally; mesial face 
with 1 or 2 rather prominent tubercles near proximal margin. Palm with row 
of subacute spines on dorsomesial margin and frequently adjacent second row, 
dorsal surface slightly convex, unarmed (male syntype) or somewhat tubercu- 
late, dorsolateral margin slightly raised and with row of small tubercles, usually 
not extending to tip of fixed finger. Carpus with row of subacute spines on 
dorsomesial margin, dorsal surface usually weakly tuberculate in mesial half 
and with short transverse ridges and tufts of stiff setae laterally, dorsodistal 
margin With 2 to several small spines. Merus with 1-3 spines on dorsodistal 
margin; ventromesial and ventrolateral margins each with row, or only few, 
very small blunt spinules or tubercles. 

Ambulatory legs (Fig. 4F-G) short and stout. Dactyls approximately 0.75 
length propodi; 0.25-0.35 as deep (lateral view) as long; tufts of setae dorsally, 
mesially and laterally; ventral margins each with row of 5 to 8 strong corneous 
spines. Propodi approximately equal to carpi; dorsal surfaces each with trans- 
verse rows of setae; ventral margins each with 2 to several corneous spines or 
spinules. Carpi each with small spine at dorsodistal margin, dorsal surfaces with 
low sometimes spinulose protuberances and tufts of setae, or occasionally 2 to 
short row of small spines in large males, row of tufts of setae on lateral faces 
dorsally. Meri with setae dorsally and ventrally, ventral margins unarmed or 
with low protuberances or spinules, particularly on second pereopods. Sternite 
of third pereopods with roundly subrectangular anterior lobe (Fig. 4H). Sternite 
of fifth pereopods with widely separated lobes, each with moderately long setae. 

Males with 3 unpaired left pleopods; females with 4. Telson (Fig. 4I-J) with 
lateral incision indicating anterior and posterior portions; posterior lobes slightly 
asymmetrical, separated by very small median cleft; terminal margins each with 
row of calcareous teeth and sometimes second smaller adjacent row on telson 
surface, at least on left lobe; spines sometimes extending on to lateral margins. 


Colour 

Ocular peduncles sienna at base, distal half cobalt, with narrow dark sienna 
ring immediately adjacent to black cornea; meral segment of right and left cheli- 
peds with a cobalt band bordered with sienna, and distal margin dark sienna; 
granules on dorsal surfaces of palms white on a pale sienna ground, sienna 
longitudinal stripes on dactyls and fixed fingers; proximal halves of meral seg- 
ments of second and third pereopods sienna, distal halves pale, longitudinal 
sienna stripes on carpi and dactyls and dorsally on proximal halves of propodi, 
distal halves of propodi yellowish, passing into cobalt apically. (After Barnard 
1950: 457 for ‘Incertae sedis’ specimens.) 


Distribution 
Orange River mouth to Transkei, South Africa; littoral to 110 m. 


Habitat 
Mud and fine sand, sometimes associated with sponges and gorgonians. 
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Remarks 


When Barnard (1947) described Pylopagurus liochele, he apparently 
assumed, because of the generally operculate right chela, that the female would 
have possessed paired first pleopods modified as gonopods had its abdomen not 
been lost. Barnard (1950) redescribed and illustrated the species, but made no 
mention of the ventral wing-like projections of the mesial faces of the carpus 
and merus of the right cheliped. After reviewing the type material and additional 
specimens subsequently collected and finding no paired female gonopods, 
McLaughlin (1988) transferred Barnard’s (1947) taxon to Pagurus. 

In Barnard’s (1950) account, he briefly described as ‘Incertae sedis’, four 
specimens collected littorally from False Bay, Simonstown, Jeffreys Bay and 
Port Elizabeth, and these were subsequently given the name Pagurus barnardi 
sp. nov. by Forest (1966). Barnard (1950) remarked that the specimens might 
have been identified as Pylopagurus ungulatus Balss, 1912, had it not been 
for the absence of paired first abdominal pleopods in his single female speci- 
men. He considered Pagurus (as Eupagurus) the only other available genus; 
however, Barnard (1950) was of the mistaken belief that males of Pagurus all 
had four unpaired pleopods. His three males had only three left pleopods. In 
reality, Pagurus males have three or four unpaired pleopods, or in the case of 
P. prideaux, no unpaired pleopods. Barnard also misinterpreted the positions of 
the three male pleopods in his taxon, reporting their occurrence on the second, 
third and fifth abdominal somites. Actually, the males that we examined have 
typical unpaired left pleopods on the third, fourth and fifth abdominal somites. 
Barnard’s description indicated the considerable similarities with P. liochele that 
he observed. 

Although Barnard (1950) listed the four specimens as ‘Incertae sedis’, 
the specimens are not so labelled. Of the three specimens available for examin- 
ation, the male from Simonstown and the ovigerous female from Port Elizabeth 
are labelled only as ‘Eupagurus sp.’ In the vial of the latter is also the label 
‘Eupagurus sp. Forest, 1953’. This specimen is in poor condition, the cephalic 
appendages of the right side are missing as are the two right and third left 
pereopods, and most calcification has been lost. The male from False Bay is 
labelled ‘Eupagurus or Pylopagurus’, and clearly reflects Barnard’s ambi- 
valence. This male, the largest, does not show any lengthening of the 
ventromesial face of the carpus of the right cheliped; however, there is slight 
development of the ventromesial face of the merus. Two specimens, clearly 
identifiable as P. liochele were present in the Transkei collection. The smaller 
of the two males exhibits carpal and meral development similar to that of this 
male of P. barnardi, whereas the larger specimen has the ventromesial 
projections very well-developed (Fig. 4D). The residual colour patterns of these 
specimens agree with the patterns described for P. barnardi. The Transkei 
specimens have been carefully compared with the syntypes of P. barnardi, and 
no characters have been found upon which the two taxa can be distinguished. 
Therefore, P. barnardi must be considered a subjective junior synonym of 
P. liochele. McLaughlin (1988) reported that variation in the armature of the 
chelipeds and ambulatory legs appeared to be, at least in part, a function of size, 
but made no direct mention of development of the carpal and meral projections. 
These too appear to be size related. 
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In the absence of colour, P. liochele and P. emmersoni are superficially 
quite similar species with overlapping patterns of distribution. The wing-like 
expansions of the ventromesial faces of the right cheliped of P. liochele will 
immediately distinguish this species from P. emmersoni. 

Additionally, the dactyls of the ambulatory legs are thinner and the setation 
of the appendages more abundant in P. liochele. However, setal density also 
appears to be influenced by animal size. Smaller specimens generally have more 
numerous tufts of long setae than are seen in larger individuals. 


Pagurus prideaux Leach, 1815 
Fig. SA-F 


Pagurus prideaux Leach, 1815, pl. 26 (figs 5-6). Holthuis, 1977: 60. Ates & Schakenbos, 
1985: 36, colour photo. Ingle, 1985: 760, figs 6, 12, 16, 22, 50, 61, 67; 1993: 148, 
figs 121-124 and detailed synonymy. 

Cure eh Risso, 1827: 40; 1844: 94. Roux, 1828-1830, unnumbered text pages, 
pl. 36. 

?Pagurus Crenatus: Hope, 1851: 13. 

Eupagurus prideauxii: Heller, 1863: 161, pl. 5 (figs 1-8). 

Eupagurus tristanensis: Stebbing, 1910: 356. Non Eupagurus tristanensis Henderson, 1888. 

Eupagurus prideauxi: Pesta, 1918: 239, fig. 73. Nobre, 1931: 218, figs 120-121b. Zariquiey 
Alvarez, 1946: 121, pl. 6 (fig. b). 

Eupagurus spinulentus: Stebbing, 1920: 260. Barnard, 1950: 460, fig. 85a-d. Non 
Eupagurus spinulentus Henderson, 1888. 

Pagurus prideauxi: Forest, 1958a: 99. Zariquiey Alvarez, 1968: 250, figs 89h, 90e, p, 
91f, n. 

Pagurus cf. prideauxi: Lewinsohn, 1969: 68. 


Material 


ZMA, 1 2 (3.9 mm); Terse Zee, Netherlands, 11 June 1972. PMcL, 
1 6, 1 9 (7.6, 11.4 mm); near Cabo Creus and Golfo de Rosa, Spain, 100 m, 
collected by L. B. Holthuis, 28 July 1961. 

As Pagurus spinulentus. SAM-A8223, 1 ovigerous © (3.7 mm); Mossel 
Bay, South Africa. SAM-A1498, 1 &, 1 ovigerous 9 (4.1, 5.7 mm); Umvoti 
River, Nx W 0.5 W 4.25 mi, 49 m. SAM-A1504, 1 à, 1 ovigerous © (5.2, 
6.8 mm); Umvoti River, Nx W 0.5 W 4.25 mi, 49 m. SAM-A8224, 1 ¢ 
(3.7 mm); Umhloti River, NW 0.5W 15.5 mi, 183 m. SAM-A1548, 
1 ovigerous © (4.3 mm); Tongaat River, NW xN 0.25N 5.5 mi, 66 m. 
SAM-A1497, 1 & (2.5 mm); Scottsburgh Lighthouse NW x N 8 mi, 168 m. 
SAM-A43407, 3 6, 12, 3 ovigerous © (2.2-5.2 mm), off KwaZulu-Natal, Stn 
NAD 87W, 29°10’S 31°37’E, 43 m, 29 July 1964. SAM-A43408, 12 d, 
7 ovigerous ? (4.9-8.4 mm), off KwaZulu-Natal, Stn NAD 8N, 29°53.6’S 
31°04.6’E, 38 m, 16 May 1958. 


Pagurus prideaux. USNM 276079, 2 6, 1 ©, 3 ovigerous © (3.8-5.9 mm); 
Meiring Naude Stn XX91, 30°12.9’S 30°52.5’E, 50 m, 8 July 1986. PMcL, 
1 9 (6.2 mm); Meiring Naude Stn XX96, 30°15’S 30°54.3’E, 100 m, 8 July 
1986. NHM 1997.729, 1 ovigerous ? (5.6 mm); Meiring Naude Stn XX104, 
30°07.2’S 30°58.2’E, 50 m, 8 July 1986. SAM-A43225, 1 6 (3.9 mm); 
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Fig. 5. Pagurus prideaux Leach, 1815, ovigerous © (5.9 mm) from Meiring 
Naude Stn XX91 (USNM 276079). A. Shield and cephalic appendages. 
B. Chela and carpus of right cheliped. C. Chela and carpus of left cheliped. 
D. Left third pereopod (lateral view). E. Anterior lobe of sternite of third 
pereopods. F. Telson. Scales E, F, 1.0 mm; A-D, 5.0 mm. 


Meiring Naude Stn XX114, 29°56.2’S 31°10.2’E, 88 m, 9 July 1986. RMNH, 
1 3 (4.0 mm); Meiring Naude Stn XX115, 29°50’S 31°14.2’E, 130 m, 9 July 
1986. 


Diagnosis 


Shield (Fig. 5A) broader than long. Rostrum usually broadly rounded, 
occasionally obtusely triangular. Ocular peduncles short, stout; corneas strongly 
dilated; ocular acicles subovate, moderately slender, with moderate to strong 
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submarginal spine. Antennular peduncles over-reaching ocular peduncles by 
nearly entire length of ultimate segment. Antennal peduncles equalling or 
over-reaching ocular peduncles by up to 0.25 length of ultimate segment; 
antennal acicle slender, unarmed, reaching from slightly beyond base to distal 
margin of cornea, occasionally over-reaching cornea. 

Right cheliped (Fig. 5B) with chela often much longer than carpus. Palm 
with single or double row of small spines or tubercles, occasionally only 
granules, on dorsomesial margin; convex dorsal surface granular or minutely 
spinulose, with short spinose median elevation at proximal margin; dorsolateral 
margin with somewhat elevated row of small spines or tubercles extending to 
or nearly to tip of fixed finger. Carpus with irregular single or double row of 
moderate to strong tubercles or spines on dorsomesial margin and smaller row 
in dorsal midline, convex dorsal surface covered with numerous small spines or 
tubercles; dorsodistal margin often broadly v-shaped and armed with single 
or double row of small spines; dorsolateral margin indistinctly delimited by row 
of spines, strongest proximally. 

Left cheliped with propodal-carpal articulation rotated 15-30° counter- 
clockwise from perpendicular. Dactyl with row of small spines on dorsomesial 
margin. Palm (Fig. 5C) weakly elevated in dorsal midline and with short single 
or double row of small spines proximally, dorsal surface of palm and fixed 
finger granular; dorsomesial and dorsolateral margins each with irregular single 
or double row of small spines. Carpus with row of simple to multifid spines on 
dorsolateral margin and irregular single or double row of slightly smaller spines 
on dorsomesial margin. 

Ambulatory legs (Fig. 5D) with elongate slender dactyls strongly twisted; 
dorsal surfaces each with row of tiny spinules, mesial faces each with longi- 
tudinal sulcus and row of long setae extending to claw, lateral faces each with 
longitudinal sulcus in proximal half and row of setae extending to claw; ventral 
margins each with row of closely-spaced, very small corneous spinules. Dorsal 
surfaces of carpi and propodi each with row of spines, strongest on second; 
lateral faces spinulose at least in dorsal halves. Anterior lobe of sternite of third 
pereopods (Fig. 5E) broadly subtriangular to subquadrate; usually with several 
small spines or spinulose protuberances. 

Males without paired or unpaired pleopods. Females with four unpaired 
biramous left pleopods (2-5). Telson (Fig. SF) with posterior lobes separated 
by broad shallow median cleft, terminal and lateral margins with row of 
irregularly-sized spines. 


Colour (in preservative) 


Ocular peduncles very pale yellow, with more reddish or salmon pink band 
next to cornea, or with small clearer area; corneas dark greenish gray. Anten- 
nular peduncles very pale yellow, with light reddish traces. Antennae of similar 
tone, but colour of reddish spots on the peduncles more accentuated; flagella 
yellowish. Right cheliped rose coloured, darker salmon on dorsal surfaces of 
merus and carpus; propodus salmon, with violet hue in posterior part of upper 
face, but extending entire and on each side of longitudinal keel, but granules 
always rose coloured on all the segments; dactyls lighter, coloured like 
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pumpkin; claw whitish rose. Left cheliped similar, but much more accentuated 
in hue and in extent of violet on propodus, and showing also a reddish spot on 
propodus and dactyl. Second and third pereopods with meri pale salmon, some 
paler areas, reddish spots and darker transverse band near margin; carpi similar 
but usually with somewhat darker colour tone, spines whitish; propodi with 
transverse clear band in centre, reddish proximally and distally, white centrally 
on longitudinal keel; also transverse white stripe and some reddish spots; 
dactyls pale coloured, with numerous spots or specks throughout. (After 
Sandberg & McLaughlin 1998.) 


Habitat 

Commonly found in symbiotic relationship with the ‘cloak anemone’ 
Adamsia carciniopados (Otto) formerly known as Adamsia palliata (Bohadsch); 
20-400 m. In the South African specimens, Barnard (1950) reported that all 
shells that had been preserved with the crabs had a single anemone encircling 
the shell aperture. This was similarly the case in the specimens from the 
Meiring Naude. 


Distribution 


Eastern Atlantic from Norway to Cape Verde, Mediterranean Sea; South 
Africa; and Red Sea. 


Remarks 

As previously noted, Stebbing (1910) initially identified a single specimen 
(SAM-A1497) as Pagurus tristanensis, but changed this and subsequently 
assigned it to Pagurus spinulentus (as Eupagurus). Neither Henderson’s (1888) 
descriptions nor figures of either species are sufficiently diagnostic to permit 
confident identifications without references to the type specimens themselves. 
The illustrations of the right chelipeds of both species (Henderson 1888, pl. 5 
(figs 3, 5a)) are relatively similar and do bear considerable superficial similarity 
to P. prideaux; however, it would appear that neither Stebbing (1910, 1920) nor 
Barnard (1950) examined their specimens closely enough to notice the complete 
absence of pleopods in the males. Henderson (1888) made no mention of the 
sex of his single specimen of P. tristanensis, which is a male, and immediately 
distinguished from P. prideaux by the presence of three unpaired left pleopods, 
as well as the better-developed, obtusely triangular rostrum and chelipeds armed 
with rows of strong spines. Henderson’s single specimen of P. spinulentus is 
a female and the spines present on the dorsal surfaces of the chelae are not 
apparent in his figure. The dorsal surfaces of the chelae of P. prideaux are 
covered with granules or spinules, thus making recognition of the two species 
elementary. The very close relationship of P. spinulentus to P. cavicarpus, a 
species recognized for the first time in south-eastern South African waters, has 
been discussed under the latter taxon. 

Pagurus prideaux is the second species common to the north-eastern 
Atlantic fauna to be found in south-eastern South Africa. In contrast to P. cuan- 
ensis, whose distribution appears continuous from Norway to the Atlantic coast 
of South Africa and into the south-western Indian Ocean, the most southernly 
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record of P. prideaux in the eastern Atlantic is Cape Verde. It was questionably 
reported from the Red Sea by Lewinsohn (1969). Its presence in the south- 
western Indian Ocean and southernmost portion of South Africa provides 
credence to its occurrence in the Red Sea. Future surveys of the deeper waters 
off eastern Africa may provide additional information on the southernly 
migration of P. prideaux in the western Indian Ocean. 


Pagurus sp. 
Fig. 6A-H 


Material 


SAM-A43226, 1 & (1.6 mm); KwaZulu-Natal (off Park Rynie), Meiring 
Naude Stn X6, 30°23.2’S 30°50.8° E, 140 m, 19 August 1981. 


Description 


Shield (Fig. 6A) slightly broader than long; anterior margin between ros- 
trum and lateral projections concave; anterolateral margin sloping; posterior 
margin truncate. Rostrum broadly rounded, not produced beyond level of lateral 
projections. Lateral projections triangular, each with small submarginal spine. 
Dorsal surface of shield with sparse tufts of stiff setae posterior to anterior 
margin at level of lateral projections, ocular acicles and rostrum. Third maxil- 
liped with accessory tooth on crista dentata; merus and carpus each with strong 
or blunted dorsodistal spine. 

Ocular peduncles approximately 0.80 shield length: short and moderately 
stout, dorsomesial surface with 1 or 2 tufts of setae and tuft of thick setae at 
base of slightly dilated corneas. Ocular acicles narrowly triangular, dorsal 
surface somewhat concave, with strong inwardly directed submarginal spine; 
separated basally by more than basal width of one acicle. 

Antennular peduncles slightly over-reaching distal margins of corneas. Ulti- 
mate segment with 1 or 2 setae near dorsolateral distal angle and few scattered 
surface setae. Penultimate segment with few scattered setae. Basal segment 
unarmed. 

Antennal peduncles reaching to or not quite to distal margins of corneas, 
and reaching approximately to distal half of ultimate segments of antennular 
peduncles. Fifth and fourth segments with scattered setae. Third segment with 
small spine at ventrodistal margin. Second segment with dorsolateral distal 
angle produced strongly, reaching at least distal half of fourth peduncular seg- 
ment, with strong terminal spine, mesial margin unarmed, lateral margin 
unarmed or with small spine distally; dorsomesial distal angle with strong spine. 
First segment with spine on dorsolateral margin distally; ventrolateral margin 
with 1 spine. Antennal acicle arcuate, reaching distal 0.33-0.50 of ultimate 
peduncular segment, with terminal spine and few tufts of long setae on mesial 
face. Antennal flagellum short, approximately 2.5 times length of peduncle, 
with 1 or 2 short (< 1 article length) setae every 1 or 2 articles. 

Right cheliped (Fig. 6B) much shorter than ambulatory legs. Dactyl approxi- 
mately as long as palm, cutting edge with row of corneous teeth in distal fourth, 
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three large, calcareous teeth proximally; terminating in corneous claw; slender 
hiatus between dactyl and fixed finger; dorsal surface convex, with scattered 
long setae and 3 small spines proximally; dorsomesial margin with 1 spine 
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Fig. 6. A-H. Pagurus sp., 8 (1.6 mm) from Meiring Naude Stn X6 (SAM-A43226). 

A. Shield and cephalic appendages. B. Right cheliped. C. Right second pereopod (lateral 

view). D. Right third pereopod (lateral view). E. Dactyl and propodus of right fourth 

pereopod. F. Dactyl and propodus of left fifth pereopod. G. Anterior lobe of sternite of 
third pereopods. H. Telson. Scales G-H, 0.50 mm; A-F, 1.0 mm. 
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proximally; mesial and ventral surfaces with tufts of long setae. Palm moder- 
ately slender; approximately 0.75 length of carpus; dorsomesial margin 
rounded, with double row of small spines and spinulose tubercles; dorsal 
surface somewhat convex, with 2 irregular rows of spines, accompanied by 
scattered long stiff setae; dorsolateral margin with row of small spines and 
adjacent row of larger spines proximally, becoming single row distally 
and extending to proximal half of fixed finger; ventral surface with scattered 
long setae; fixed finger with scattered setae on dorsal and ventral surfaces, cut- 
ting edge with row of low, broad calcareous teeth. Carpus approximately as 
long as merus; dorsomesial margin with irregular row of strong spines, dorsal 
surface and dorsodistal margin each with few spines; dorsolateral margin 
rounded but with row of small spines becoming irregular double row distally; 
lateral face with few small spines dorsally in distal half, 1 tiny spinule at ventro- 
lateral distal angle; mesial face with scattered long setae. Merus with unarmed 
dorsodistal margin, dorsal and mesial surfaces and ventromesial margin all with 
sparse long setae; ventrolateral margin with 2 spines in distal third. Ischium 
unarmed. Left cheliped missing. 

Ambulatory legs (Fig. 6C-D) (left third missing) with dactyl of third right 
slightly longer than second pair; dactyls moderately long and slender, approxi- 
mately equal to length of propodi (second) or 1.2 longer (third right); in dorsal 
view straight; in lateral view straight (second) or slightly curved (third); dorsal 
surfaces with transverse low protuberances and long setae; lateral and mesial 
surfaces with few moderately long setae; ventral margins each with row of 
strong corneous spines (7 on second, 8 on third). Propodi of second pereopods 
shorter than third; dorsal surfaces each with transverse low ridges or pro- 
tuberances and long setae; lateral and mesial faces with setae; ventral margins 
each with 2 or 3 corneous spinules. Carpi of second right with row of 6 spines, 
second left with row of 5 spines and numerous setae on dorsal surfaces; dorsal 
surface of third right with 1 spinulose protuberance proximally and dorsodistal 
spine; lateral faces all with sparse long setae. Meri all with transverse setose 
ridges dorsally; second pair each with small spine at ventrolateral distal angle, 
ventral margin of right second with row of 4 spinules, distal-most strongest, left 
with single distal spinule and row of widely-spaced protuberances; third right 
pereopod unarmed. Ischia unarmed. Fourth pereopods (Fig. 6E) weakly semi- 
chelate; propodal rasp consisting of 1 row of large corneous scales. Fifth 
pereopods (Fig. 6F) chelate. Sternite of third pereopods with submarginal row 
of setae on subsemicircular anterior lobe (Fig. 6G). Sternite of fifth pereopods 
with 2 closely-spaced subovate lobes. 

Immature male with gonopores not open. Left third pleopod short, 
biramous, with subequal rami; fourth and fifth better developed, uniramous. 
Uropods very asymmetrical. Telson (Fig. 6H) with small transverse incision 
indicative of transverse suture separating anterior and posterior regions; nearly 
symmetrical posterior lobes separated by small median cleft; terminal margins 
each with row of moderately strong spines, interspersed on left lobe with 
smaller spines. 


Colour 
Unknown. 
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Habitat 
Collected at depth 140 m. 


Distribution 
Known only from KwaZulu-Natal, South Africa. 


Remarks 


This quite small juvenile male specimen with a spinose right cheliped clearly 
is not referable to P. cuanensis or P. cavicarpus. We initially were inclined to 
think that this specimen might represent Stebbing’s (1924) (but not Barnard’s 
(1950)) P. placens, as Stebbing (1924) noted in his description of ‘P.’ depro- 
fundis that it agreed with P. placens in having numerous rows of ‘teeth or 
sharpened tubercles’ on the chelae and carpi of the chelipeds, and in the 
development of the fourth pereopods. 

As previously mentioned, the holotype and unique specimen of P. placens 
has not been located, and interpretation of P. placens has been difficult, as 
Stebbing’s (1924: 242, pl. 4) description and illustrations are both inadequate 
and inaccurate. He described the rostral region as ‘obscurely produced between 
the ophthalmic scales’, but illustrated a well-developed tridentate rostrum 
reaching nearly to the mid-length of the ocular acicles. The rostrum of the 
KwaZulu-Natal specimen is, as Stebbing described, rounded and not produced. 

Although his figure (Stebbing 1924, pl. 4 (car)) shows a simple spinose 
termination of the ocular acicles. Stebbing described them as ‘wide apart, 
bilobed, not denticulate, but the larger inner lobe produced into an acute apex’. 
The ocular acicles of the KwaZulu-Natal specimen (Fig. 6A) are widely 
separated, terminate subacutely (equivalent to Stebbing’s outer lobe), and each 
has a strong, submarginal, inwardly directed spine (equivalent to Stebbing’s 
inner lobe) reaching well beyond the tip of the acicle. 

The fourth pereopod of P. placens illustrated by Stebbing (1924, pl. 4 
(prp4)) appears to have been drawn in mesial view, with no propodal rasp 
visible, but Stebbing described it as being like that of ‘P.? deprofundis, which 
he illustrated (Stebbing 1924, pl. 5 (prp4)) as having a rasp consisting of a 
single row of corneous scales. Although Stebbing actually was incorrect in 
ascribing a single row of scales to the propodal rasp of ‘P.’ deprofundis, his 
illustration is in agreement with the rasp of the KwaZulu-Natal specimen. 

However, there the similarities begin to falter. Although Stebbing gave no 
indication of heavy setation, other than to mention long setae adjacent to the 
cutting edges of the dactyl and fixed finger of the right chela that concealed the 
hiatus between the two, his figures of both chelae depict long setae, similar to 
that seen in P. cuanensis. The KwaZulu-Natal specimen has a scattering of 
long, finer and less abundant setae. 

Perhaps more importantly, the shield and cephalic appendages of the 
KwaZulu-Natal specimen differ from the holotype of P. placens in the reported 
armature of the anterior part of the shield, length of the antennal flagellum, and 
the armature of the dorsolateral distal lobe of the second segment of the antennal 
peduncle, which Stebbing (1924: 242, pl. 5, figs (car, a.c.)) referred to as the 
outer branch of the antennal acicle. Stebbing described the anterior carapace 
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behind each ocular acicle (scale) as being ‘produced backward [as] a faint ridge 
of the carapace, its front margin forming a small denticle on the outer side of 
each scale’. His figure (pl. 2 (car)) shows only a series of three lines on the left 
and one on the right side of the shield posterior to the ocular acicles; the lateral 
projections of the shield do each have a small spinule. In the KwaZulu-Natal 
specimen there are only two or three long setae in these positions posterior to 
the ocular acicles, but the lateral projections each have a distinct spinule. The 
antennal flagellum of P. placens was described as ‘devoid of setae and more 
than four times as long as the peduncle’ (Stebbing 1924: 242). The antennal 
flagellum of the KwaZulu-Natal specimen is approximately 2.5 times the length 
of the peduncle and has one or two very short setae every two or three articles. 
The produced dorsolateral distal angle of the second antennal segment is well- 
developed in both the illustrated holotype and in the KwaZulu-Natal specimen; 
however, in the KwaZulu-Natal specimen the process of the left side is 
unarmed, and that of the right has a spine on the lateral margin. Stebbing 
described this process as denticulate and illustrated a row of spines on the 
mesial margin such as is also seen in P. cuanensis. Perhaps the most distinctive 
difference between P. placens, as Stebbing described it, and the KwaZulu-Natal 
specimen, is in the armament of the dactyl of the right chela. The holotype 
reportedly has a row of spines on the dorsomesial margin. There is only a single 
spine on this margin in the KwaZulu-Natal specimen. 

The KwaZulu-Natal specimen also shows some similarities to P. tristan- 
ensis in having short stout ocular peduncles, rounded rostrum, moderately 
slender, spinose right cheliped and propodal rasp of the fourth pereopod with a 
single row of scales. However, despite its similarly small size (shield length 
2.12 mm, carapace length 3.62 mm), the holotype of P. tristanensis (NHM 
1888.33) is a male with well-developed gonopores. It differs from the Kwa- 
Zulu-Natal specimen in the armature of the dorsolateral distal angle of the 
second segment of the antennal peduncle, spine configuration of the right cheli- 
ped, segmental ratios and armature of the ambulatory legs, configuration of the 
anterior lobe of the sternite of the third pereopods, and armature of the telson. 

Until additional and more mature specimens become available, the 
KwaZulu-Natal specimen must simply be referred to as Pagurus sp. 


KEY TO THE REGIONAL SPECIES OF PAGURUS 


1A. Dorsal surface of palms of chelipeds armed with spines ..................... 2 
1B. Dorsal surface of palms of chelipeds unarmed or armed only with granules 

or small tubercles_::..4....44. sucess ec cesses ouennn aerer PRE 4 
2A. Right second pereopod with dorsal row of spines on propodus ............. 3 


2B. Right second pereopod without dorsal row of spines on propodus ........... 
neues eplba ane denen e ee tea a Oy te Cee eee ee copccooc Pagurus sp. (Fig. 6) 


3A. Ocular peduncles short, stout. Dorsal surface of palm of right chela with 
small tubercles or spines, strongest mesially and laterally; carpi of cheli- 
peds each, or at least right, usually with prominent foramen on ventral 
surface ee Pagurus cavicarpus (Paul’son, 1875) (Fig. 1A-C, E-I, K) 
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3B. Ocular peduncles moderately long and slender. Dorsal surface of palm of 
right chela with rows of spines, strongest in midline; carpi of chelipeds 
each, or at least right, without prominent foramen on ventral surface ....... 
S aa nan Pagurus cuanensis Bell, 1845 (Fig. 2) 


4A. Dactyls of ambulatory legs shorter to only slightly longer than propodi .. 5 
4B. Dactyls of ambulatory legs at least 1.5 length of propodi ...................... 
Leo ces EEE Pagurus prideaux Leach, 1815 (Fig. 5) 


SA. Ventromesial face of merus and carpus of right cheliped developed as 
NE PIOjECtHOn In both SEXES. 00.84... came ever 
à 28 2 0 0 000000 TE Pagurus liochele (Barnard, 1947) (Fig. 4) 
5B. Ventromesial face of merus and carpus of right cheliped not developed as 
et COMLOJCClION in either SEX cess cinsessescessccdeccsencseveseresssessodensesens 


Propagurus McLaughlin & de Saint Laurent, 1998 


Pagurus Fabricius, 1775: 410 (in part). 
Propagurus McLaughlin & de Saint Laurent, 1998: 159. 


Type species. Pagurus gaudichaudii H. Milne Edwards, 1836: 269. Gender 
masculine. 


Diagnosis 

Thirteen pairs of symmetrical or asymmetrical quadriserial gills (cf. 
McLaughlin & de Saint Laurent 1998); moderately well-developed or rudimen- 
tary pleurobranch above pereopod 2, rudimentary pleurobranch above pereopod 
3, well-developed pleurobranch above pereopod 4. Antennal peduncles with 
supernumerary segmentation; dorsolateral distal angle of second segment well- 
developed, with spinose mesial margin. Maxillule with external lobe of endopod 
varying from rudimentary to well-developed, arched, but not strongly recurved. 
Ischium of third maxilliped with well-developed crista dentata and strong 
accessory tooth. Fourth pereopods with propodal rasp consisting of 3 or 4 rows 
of corneous scales. Sternite of fifth pereopods broadly and ovately subrec- 
tangular lobes, each with transverse tuft of long setae. Tergite of sixth 
abdominal somite strongly calcified, with deep submedian transverse furrow 
dividing tergite into subquadrate anterior and subrectangular posterior lobes. 
Telson with submedian transverse indentation providing indication of division 
into anterior and posterior portions; asymmetrical posterior lobes separated by 
median cleft. 

Males with paired gonopores, each with adjacent tuft of stiff setae; no sexual 
tubes; no paired pleopods, usually 3 stout unpaired left pleopods (3-5) (very 
rarely 4, pleopods 2-5), each with somewhat foliaceous elongate endopod and 
rudimentary exopod. Females with paired gonopores; no paired pleopods, 
4 stout unpaired left pleopods, second with subequal rami, both short, paddle- 
shaped, third and fourth each with elongate somewhat foliaceous endopod and 
short somewhat paddle or blade-shaped exopod; fifth as in male. 
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Remarks 


During the course of this investigation, one of us (JF) recognized the 
morphological similarities of Stebbing’s (1924) Pagurus deprofundis and the 
South American Pagurus gaudichaudii H. Milne Edwards, 1836. Earlier, 
Forest & de Saint Laurent (1968) had noted the unusual gill structure of 
P. gaudichaudii, which resembled that of some undescribed Indo-Pacific 
species. For those species McLaughlin & de Saint Laurent (1998) recently 
proposed the genus Propagurus. One of those species proved to be conspecific 
with Stebbing’s (1924) taxon. 


Propagurus deprofundis (Stebbing, 1924) 
Fig. 7A-K 


Eupagurus deprofundis Stebbing, 1924: 243, pl. 70. Barnard, 1950: 164. Forest, 1955: 107. 

Pagurus deprofundus: Kensley, 1981: 33 (list) (misspelling). 

Propagurus deprofundis: McLaughlin & de Saint Laurent, 1998: 170, figs 2D, E, 4B, 7B, 
8A-D, 9, 11C, D. 


Material 


Holotype. NHM 1928.12.1.245, 1 2 (9.3 mm); 13 miles north-west of Cape 
Morgan, South Africa, 457-585 m. 


Diagnosis 

Shield varying from slightly longer than broad to distinctly broader than 
long. Rostrum commonly triangular, usually produced beyond level of lateral 
projections; usually with prominent terminal spine. Ocular peduncles slightly 
less to slightly more than half shield length; moderately stout; corneas slightly 
dilated; ocular acicles ovately or acutely triangular, dorsal surfaces somewhat 
concave; with strong submarginal spine. Fully extended antennular peduncles 
over-reach distal margins of corneas by 0.20 length of ultimate segments to 0.25 
length of penultimate segments. Antennal peduncles over-réach distal margins of 
corneas by 0.10-0.75 length of ultimate segments; antennal acicle reaching at 
least to mid-length of ultimate peduncular segment, usually considerably 
beyond, with strong terminal spine. 

Right cheliped considerably stronger than left, but not always appreciably 
longer; sometimes with hiatus between dactyl and fixed finger. Dactyl often 
with few acute tubercles proximally on convex dorsai surface; dorsomesial 
margin with single or double row of small teeth. Palm varying from moderately 
slender to moderately broad, with irregular double row of spines on dorsomesial 
margin, convex dorsal surface sparsely covered with short setae and with 
6 somewhat irregular rows of spines, usually accompanied by long stiff setae; 
dorsolateral margin not distinctly delimited proximally, but with irregular row 
of teeth becoming marginal and extending nearly to tip of fixed finger. Carpus 
with irregular row of strong spines on dorsomesial margin accompanied by 
adjacent slightly irregular row of spines on dorsal surface, separated by broad 
nearly naked longitudinal band from median row of shorter spines. Merus with 
0-3 spines on dorsodistal margin; ventrolateral margin with row of acute or 
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subacute teeth; ventral surface often with few small and occasionally 2 large 
tubercles. 

Left cheliped frequently with hiatus between dactyl and fixed finger; also 
often with few tubercles proximally on rounded dorsal surface of dactyl. Palm 
with median single or double row of acute tubercles on convex dorsal surface, 
becoming less regular on proximal half of fixed finger; dorsomesial face usually 
with central row of tubercles and nearly double row of slightly smaller tubercles 
near margin; dorsolateral face with several irregular rows of small closely- 
spaced blunt or acute tubercles or denticles, appreciably stronger dorsally, but 
not extending to tip of fixed finger. Carpus with 1 or 2 spines on dorsodistal 
margin, dorsomesial margin with irregular row of moderate to strong spines. 
Merus with 1-3 spines at dorsodistal margin; ventromesial margin with row of 
spines proximally and frequently also small spine distally; ventrolateral margin 
with row of spines sometimes becoming double row proximally. 

Ambulatory legs over-reaching left cheliped by at least 0.75 length of 
dactyls. Dactyls and propodi of left and right morphologically similar, but left 
with greater setation on lateral faces. Dactyls 1.10-1.85 length of propodi; 
dorsal surfaces with transverse low protuberances and long stiff setae; lateral 
surfaces each with faint longitudinal sulcus; ventral margins each with row of 
8-21 strong corneous spines. Propodi each with transverse low ridges and long 
stiff setae on dorsal and lateral surfaces; mesial faces of second pereopods (each 
with longitudinal keel in ventral third), extending from near distal margin to 
proximal half or third. Carpi of second pereopods with row of 3-8 spines and 
transverse setose ridges on dorsal surfaces; dorsal surfaces of third each with 
0-5 smaller spines and transverse setose ridges in addition to strong dorsodistal 
spine. Meri with ventral margins of second each with ventral row of spines, 
ventral margins of third unarmed or rarely with denticle on ventrolateral margin 
and stronger denticle on ventromesial margin distally. Sternite of third 
pereopods with submarginal row of setae on subsemicircular to roundly 
subrectangular anterior lobe. 

Males with 3, rarely 4 unpaired left pleopods. Mature females usually with 
dense setae on coxae of fifth pereopods. Telson with asymmetrical posterior 
lobes separated by slender median cleft; terminal margins often considerably 
produced laterally, each with row of small calcareous teeth becoming stronger 
toward outer angles, largest teeth, particularly on left, somewhat hooked. 


Redescription of holotype 


Shield (Fig. 7A) slightly longer than broad; anterior margin between 
rostrum and lateral projections concave; anterolateral margin terraced; posterior 
margin roundly truncate. Rostrum well-developed, triangular, produced beyond 
level of lateral projections, with prominent terminal spinule. Lateral projections 
obtusely triangular, each with strong submarginal spine. Dorsal surface of 
shield with row of tufts of stiff setae on either side of midline and additional 
tufts posterior to anterior margin and rostrum. Ten pairs of well-developed 
asymmetrical intermediate arthrobranchs (Fig. 7B-C), moderately well- 
developed pleurobranch above second pereopod, rudimentary pleurobranch 
above third pereopod, pleurobranch above fourth pereopod normally developed. 
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Fig. 7. A-K. Propagurus deprofundis (Stebbing, 1924), holotype 2 (9.3 mm) from off Cape 
Morgan (NHM 1928.12.1.245). A. Shield and cephalic appendages. B. Arthrobranch 
lamella from gill of third maxilliped. C. Arthrobranch lamella from gill of fourth pereopod. 
D. Chela and carpus of right cheliped (setal density not precise). E. Chela and carpus of left 
cheliped (setal density not precise). F. Right second pereopod (lateral view). G. Propodus 
and carpus of left second pereopod (mesial view). H. Third left pereopod (lateral view). 
I. Dactyl and propodus of right fourth pereopod. J. Anterior lobe of sternite of third 
pereopods. K. Telson. Scales B-C, 0.50 mm; J, 1.0 mm; A, D-H, 5.0 mm. 
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Third maxilliped with very strong accessory tooth on crista dentata; merus with 
strong dorsodistal spine and small spine medially on ventral margin; carpus with 
small dorsodistal spine. 

Ocular peduncles slightly more than half shield length; moderately short and 
stout, broader at base of cornea than proximally, dorsomesial surface with row 
of tufts of setae; corneas slightly dilated. Ocular acicles acutely triangular, dor- 
sal surfaces somewhat concave, each with strong submarginal spine; separated 
basally by slightly less than basal width of one acicle. 

Antennular peduncles over-reach distal margins of corneas by nearly entire 
length of ultimate segments. Ultimate segment with tuft of setae near dorso- 
lateral distal angle, and few scattered surface setae. Penultimate segment with 
few scattered setae. Basal segment with very strong spine on lateral surface in 
distal half. 

Antennal peduncles over-reach distal margins of corneas by nearly half 
length of ultimate segments, and reach approximately to distal half of ultimate 
segments of antennular peduncles. Fifth and fourth segments with scattered 
setae. Third segment with very strong spine at ventrodistal margin. Second 
segment with dorsolateral distal angle produced strongly, reaching distal half of 
fourth peduncular segment, with simple or bifid terminal spine, mesial margin 
with 7 or 8 small spines, lateral margin with tufts of long setae; dorsomesial 
distal angle with very strong spine. First segment with spine on distolateral 
margin dorsally; ventrolateral margin with 2 or 3 small spines. Antennal acicle 
arcuate, reaching distal half of ultimate peduncular segment, with strong 
terminal spine and numerous tufts of long stiff setae on mesial face. Antennal 
flagellum with 1 or 2 setae of moderate length (4 or 5 article length) every 5 or 
6 articles proximally and more widely spaced distally. 

Detached right cheliped (Fig. 7D) considerably stronger than left. Dactyl 
approximately as long as palm (although appearing slightly shorter in illus- 
tration); cutting edge with row of corneous teeth in distal third, 3 large, broad 
calcareous teeth proximally; terminating in strong corneous claw; small hiatus 
between dactyl and fixed finger; dorsal surface convex, marked by transverse 
rows of tufts of stiff setae and 2 small spines proximally; dorsomesial margin 
with double row of small spines proximally, becoming single row in distal 0.65 
and accompanied by long setae; ventral surface with 3 longitudinal rows of long 
setae. Palm moderately slender; slightly shorter than carpus; dorsomesial mar- 
gin with irregular double row of spines, some minutely corneous-tipped; dorsal 
surface convex, with 6 somewhat irregular rows of spines, and accompanied by 
scattered long stiff setae; dorsolateral margin not distinctly delimited, but with 
irregular row of spines extending on to tuberculate lateral face, ventral surface 
with low simple or multifid tubercles and scattered long stiff setae; fixed finger 
with 5 spines on dorsal surface and distinct row of short spines on dorsolateral 
margin, cutting edge with short row of corneous teeth distally and 2 large broad 
calcareous teeth proximally, lateral face with spinose tubercles proximally, tufts 
of short setae distally and on ventral surface. Carpus slightly shorter than 
merus; dorsomesial margin with irregular row of strong spines accompanied by 
adjacent slightly irregular row of spines on dorsal surface, separated by broad 
nearly naked longitudinal strip from median row of shorter spines, few scattered 
spines laterally; dorsolateral margin rounded but with row of small spines 
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becoming double row distally; lateral face with forwardly directed spines and 
spinules; mesial face with scattered low protuberances and long setae; ventral 
surface with row of spines mesially and laterally. Merus with 2 spines on dorso- 
distal margin, dorsal margin with short transverse ridges; mesial face with 
perpendicular ridge distally presumably with setae now missing, scattered 
protuberances proximally; ventromesial margin with row of spines, strongest 
proximally; lateral face with transverse ridges more spinulose in ventral half, 
ventrolateral margin with row of subacute spines; ventral surface with few small 
spines. Ischium with row of widely-spaced, very small blunt tubercles on 
ventromesial margin. 

Left cheliped (Fig. 7E) moderately long and slender. Dactyl with few 
spinules proximally on rounded dorsal surface, mesial face with 2 spinules 
proximally and transverse ridges accompanied by long setae. Palm approxi- 
mately 0.75 length of carpus; dorsal surface convex, midline with double row of 
spines becoming less regular on proximal half of fixed finger and replaced by 
short transverse setose ridges distally; dorsomesial face with central row of 
spines and nearly double row of slightly smaller spines extending on to mesial 
face distally as low spinulose tubercles; dorsolateral face with several irregular 
rows of small tubercles, appreciably more spinose dorsally, but not extending to 
tip of fixed finger; ventrolateral margin delineated only proximally by row of 
very small, closely-spaced blunt spinules. Carpus approximately same length as 
merus; dorsodistal margin with 1 very strong spine and second spine directly 
beneath; dorsomesial margin with irregular row of strong spines, dorsal surface 
unarmed, slightly depressed, rounded dorsolateral margin with row of spines; 
lateral surface with semi-perpendicular rows of small tuberculate spines 
decreasing in size proximally, ventrolateral margin with row of small subacute 
spines; mesial surface with short transverse ridges, presumably accompanied by 
long setae; ventral surface with 2 blunt spines distally and tufts of long setae. 
Merus with 1 small spine at dorsodistal margin, dorsal margin and mesial face 
each with transverse ridges presumably accompanied by setae, becoming multi- 
spinose ventrally on mesial face; ventromesial margin with row of subacute 
spines proximally and small acute spine distally; lateral face with short trans- 
verse ridges becoming flattened multifid tubercles ventrally, ventrolateral 
margin with row of prominent spines becoming double row proximally. Ischium 
with row of small spinules on ventromesial margin and tiny spinule on 
ventrolateral margin. 

Ambulatory legs (Fig. 7F-H) over-reaching left cheliped by at least 0.75 
length of dactyls. Dactyls of left and right similar; moderately long and stout, 
1.10-1.35 length of propodi; in dorsal view slightly twisted; in lateral view 
straight (second) or slightly curved (third); dorsal surfaces with transverse low 
protuberances and long stiff setae (many broken); lateral surfaces each with very 
faint longitudinal sulcus and row of long or moderately long setae; mesial faces 
each with transverse ridges and setae dorsally; ventral margins each with row of 
strong corneous spines (8 or 9 on second, 12 or 13 on third). Propodi of third 
pereopods slightly shorter than second; dorsal and lateral surfaces each with 
transverse low ridges and long stiff setae; mesial faces of second pereopods 
(Fig. 7G) each with longitudinal keel in ventral third, extending from near distal 
margin to proximal third. Carpi of second right with row of 5 spines, second 
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left with row of 3 spines and transverse setose ridges on dorsal surfaces; dorsal 
surfaces of third each with only transverse setose ridges and dorsodistal 
spine; lateral faces all with short transverse ridges and long setae. Meri all with 
transverse setose ridges dorsally, ventral margins of second pereopods each 
with ventromesial row of spines, more numerous and stronger on left, 
ventrolateral distal angles each with spine; ventral margin of third right 
unarmed, third left with tiny spinule on ventrolateral margin and stronger 
spinule on ventromesial margin distally. Ischia each with row of very small 
spinules on ventromesial margins. Fourth pereopods (Fig. 7I) semichelate; 
propodal rasp consisting of 3 rows of small corneous scales. Sternite of third 
pereopods with submarginal row of setae on large subsemicircular anterior lobe 
(Fig. 7J). Sternite of fifth pereopods damaged, but still with dense setae. 

Female with paired gonopores; no paired pleopods; 4 unpaired left pleopods 
(2-5), with rami of second nearly equal, third and fourth with exopod approxi- 
mately half length of endopod, fifth with exopod markedly reduced. Uropods 
very asymmetrical. Telson (Fig. 7K) with deep mediolateral incision indicative 
of transverse suture separating anterior and posterior regions; asymmetrical 
posterior lobes separated by slender median cleft; terminal margins each with 
row of small calcareous spines becoming stronger toward outer angles, largest 
spines of left somewhat hooked. 


Colour 


Unknown for holotype. Other specimens in preservative: Shield mottled 
white and orange. Ocular peduncles orange; ocular acicles orange basally, white 
distally. Antennular peduncles whitish with orange flagella. Antennal peduncles 
faintly orange, darkest on proximal segments. Chelipeds with orange tint, 
darkest on dactyls. Ambulatory legs each with orange band proximally and 
distally on meri; carpi, propodi and dactyls all faintly orange, darkest on distal 
halves of dactyls. (After McLaughlin & de Saint Laurent 1998.) 


Habitat 


Holotype collected from depth of 457-585 m. Elsewhere specimens found in 
variety of gastropod shells, sometimes with attached anemone; 200-915 m. 


Distribution 


In South African waters, known only from type locality north-west of Cape 
Morgan; however, now recognized from southern Australia eastward to New 
Zealand; Philippines and Hawaiian islands. 


Remarks 


Stebbing’s (1924) description of P. deprofundis (as Eupagurus) is not only 
brief, but very inaccurate; his illustrations are equally unsatisfactory. He 
remarked that the telson had a ‘curiously produced lobe with calcified rim at the 
right extremity’ and the right uropod was larger than the left. Clearly, as may 
be seen in Figure 7K, the telson is normally developed. Apparently Stebbing 
was looking at the telson with one of the two posterior lobes folded under. The 
abdomen of the holotype does twist strongly and it must have been this torsion 
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that gave Stebbing the impression that he was looking at a larger right uropod. 
The specimen has normally asymmetrical uropods, the left is appreciably larger. 
The one remaining antennal flagellum is long, as Stebbing reported, but does 
not have the long setae depicted in his plate 5 (a.i.). It is probable that the 
flagellum was laying across one of the setose appendages and he attributed this 
setation to the flagellum. Stebbing did not actually describe the propodal rasp of 
the fourth pereopod, other than to say that it was like that of Pagurus placens; 
however, he illustrated a rasp with a single row of corneous scales (Stebbing 
1924, pl. 5 (prp4)). We have re-examined the appendage and found that it has 
three rows of small corneous scales (Fig. 71), rather than the single row of large 
scales he depicted. 

Certain important morphological attributes of Propagurus deprofundis were 
overlooked by Stebbing, i.e., the gill number and structure, and the presence of 
a longitudinal keel on the mesial face of the propodus of each second pereopod. 
As indicated in the generic diagnosis, species of Propagurus have 13 pairs of 
symmetrical or asymmetrical trichobranchiate or intermediate gills (as defined 
by Lemaitre 1989). The degree of asymmetry observed in the holotype is 
greater than reported by McLaughlin & de Saint Laurent (1998) in specimens 
from Australia. The distinctive propodal keel (Fig. 7G) may actually represent a 
primitive stridulatory mechanism, used in conjunction with the tubercles on 
opposing lateral surfaces of the chelae. 
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